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TRANSLATOR’s PREFACE. 


IT is a singular fact, that, in this country, 
which has given birth to some of the most important — 
discoveries in Physiology, there should not have been 
produced a single elementary or systematic work on 
the subject. ‘Those only have written on Physiology, 
who had discoveries to make known, and to these they 
have, in general, confined their publications. The 
consequence has been, that there are, in the English 
language, many works in different departments, and 
on single points, of physiological inquiry, and that our 
miscellaneous scientific publications, the transactions 
of Societies and periodical works of inferior importance, 
are stored with much valuable matter, both of new 
facts and original speculation. But till thisis brought 
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together, from the various quarters where it lies scatter- 
ed, into some more comprehensive form, it is not truly 
within the reach of those to whom it would furnish an 
important part of their professional knowledge; nor in- 
deed, until it possesses some systematic work, embra- 
cing all that is known of the subject, can the country 
itself exhibit its claims on the scientific world for the 
service it has done to Physiology. 


Such a work, however, which should fairly repre- 
sent the state of Physiclogy, as it at present exists in 
Europe, was perhaps scarcely to be expected: for, 
though it should contain no discovery, it would be, 
if rightly executed, a work of great magnitude, and 
requiring qualities, which do not often go together. 
. ‘Lhe industry requisite for-collecting, materials from so 
great. anumber.of writers.in different dJanguages—the 
judgment and profound Knowledge of ithe subject, ne- 
cessary in the selection—the .acuteness required: in ar- 
riving at the truth, where.the variety 0f opinions is so 
great, are qualities rare in themselves; and still more 
rarely combined. - The genius; whichunspired to, the 
_ great English Physiologists the important discoveries 
thaf have immortalized such names as Harvey, Hunter, 
Monro; seems as if it had» uhfitted them for the 
more laborious and ungracious task of compiling and 
arranging the: discoveries: of others. » How seldom 
may we expect to meet with sucha combination of 
:genius and indefatigable industry; as was sen in the — 
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great Haller; yet without a certain degree, at least, 
of the same qualities, no writer can. pretend to noe 
‘in his footsteps. 

It is probable too, that thre great work itself of 
Haller, at the same time that it best illustrates the im- 
portance of the undertaking, and its difficulty, must be 
considered as having long remained, by its excellence, an 
impediment to the production of a similar succeeding 
work. Haller was fifty years engaged in the most ar- 
dent study of Physiology; his work, besides all that 
he himself, the great leader in physiological discovery, 
and also the most extensive discoverer, wished to give | 
to the world, of his own, contained all that was known 
on the subject, at the time it appeared. As it was 
written too, in the Latin language, it found a ready 
access to every school of Medicine, and was every where 
received by the Profession as, at once, the most authen- 
tic record of the facts of Physiology, and the most 
luminous exposition of the principles of the scieuce. 
We cannot wonder, therefore, that, while Haller had 
exclusive . possession of Physiology, no other writer 
should have attempted any work on the same subject, 5 
even for some time after his death, while the additious 
to the mass of knowledge were not sufficient to effect 
any important change in the science. Now, however, 
enough has been added to chauge, in mawy important 
respects, the face of the science, ‘aud to demand syste- 
matic arrangement. Of late years, accordingly, seve- 
ral works, composed with this res have je appeared on 
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the Continent; amongst “ide may, be mentioned those 
of Blumenbach, Bichat, Dr. Dumas of. Montpel- 
lier, and M. Richerand. ; au 
. This: priority in the systematic arrangement of our 
knowledge does not, however, at all imply that the 
progress of Physiology, abroad has been more rapid 
than in this country. It, would be difficult to say 
where it is furthest advanced. If a comparative view 
were to be given of the science, as it exists in Britain 
and onthe Continent it would rather appear thata diffe- 
rent excellence has been attained on either side, accom- 
panied, of course, by different defects. In Britain, it 
might be shown that it is founded on sounder princi- 
ples, and more freed from the doctrines of the older 
Physiologists, who were rather given to invent expla- 
nations of the phenomena: of Nature, than to seck them 
in the laborious investigation of her operations. . The 
Physiologists of this country have studied with intelli- 
gent, patient, and zealous research, the facts of Phy- 
siology; they have distinguished themselves in this, 
as in the other sciences, by an anxiety for exactness of 
| knowledge, The continental Physiologists are fond 
of theory: an adherence even to the old théories cha- 
racterizes, very remarkably, fii rc do off die most 
modern foreign writers on Medicine and Surgery, in- 
fluencing even the practice of the Profession in a very 
unfavourable manner. But this spirit of theorizing, 
this anxiety to extend individual facts into general 
principles, is as essential to the progress of the Sci- 
ence, as that zeal in the- acquisition of knowledge 
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which prepares its materials, | They carry this spirit to 
exeess: but whichis the most dangerouserrorto science, 
I will not pretend to determinethat inpatient activity 
of mind, which; in its eagertiess to theorize, will not 
wait for fulness of knowledge, ér that over-distrust 
of theory, which is not judicious ‘caution, but timidity, 
or indolence, or a‘ real want of RO pt in osition 
tohigh philosophic speculation. tu plata 
. The same comparison would? shew a superiority i in 
another respect, in the Physiologists of this country ; ; 
that they have made’ further» progress in ‘patholog gical 
Physiology. They have more applied themselves to 
the L of aati re under ste investigating” Both 
défense, and seeking to understand, and dailstarinit 
availing themsélves of the powers of renovation ‘and 
substitution, which are provided : in the ‘body for ine 
juries ‘of its origitial organization ; ‘drawing, in short, 

from’ Physiology, a light to the intelligence and prac- 
tice of their Art. © The continental Phy sidlogists, on 
the other hand, have more endeavoured to bring light 
from other sciences to Physiology. And though, here 
too, their speculations have. borne.the same, character 
of’ precipitancy, there i is ‘no doubt their labours i in ‘this 
department: have been attended with considerable suc- 
cess; and that while many. of their, applications ‘and 
analogies have passed away’ fr oin the public mind, ab | 
most as  s00n ; as ie Hu were: e before ss much still remains, 
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tration, from the sciences of inanimate matter, of the 
processes of living Nature * | 

This different direction of the spirit of inquiry, in 
different countries, has probably been fzvourable to 
the rapid. progress.of the Science, Yet something 
has been lost to it, by what was not at all a necessary 
consequence of such a division of labour, a disregard 
of each others pursuits and acquisitions, Both here 
and abroad, we have every day discoveries: brought 
forward by writers, : who are very legitimate discover- 
ers, if real ignorance of the previous knowledge of 
others entitle to the name of originality. These ima- 
gined discoveries are prosecuted with infinite zeal, and 
much ood labour is lost to. Physiology, in bringing 
facts to light, that were well established in the world, 
before, these authors were. born. . The work, now 
given to the public, can scarcely be offered as a reme, 
dy, as, far.as thiscountry is.concerned, of the inconve. 
nience: for though it contains a good summary of the 
knowledge and opinions of, modern Physiologists, and 
does very fairly represent the present state of the Sci- 


* It was in the contemplation of the Translator, when he un. 
dertook this work, to have engaged, in some degree, in the com- 
parison of which he has here spoken. He intended to annex to it, 
in the form ofan Appendix, a comparative view of the opinions en- 
tertained in this country, and on'the continent,on many interest. 
ing points of Physiology : which might serve the purpose of notes 
‘to the work, and be some compensation to himself for the unsatis- 
factory labour of translation. “It is not till towards the closejof 
the ‘work, of which the translation and printing have been una= 
voidably goiag on together, that. he! finds the time to which it 
was_of importance to the publisher to fix the publication, does 
not ‘allow’ him’ to complete “his original intention, Ne 
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ence on the Continent, those, . who. really, desire. to. 
possess themselves of-what:has been douethere, will be; 
aware that they must undertake a much more laborious 
studv, and. seek for the information they. want, in most 
cases, at ts original sources. i isd | 
This work, 1 believe, will hi chiefly dpefal: for the; 
‘purpose which was designed by the author,—as an ele’, 
mentary Doôk for students. | There is'not; :as Ihave 
said, one English. elementary work,on Physiology ; 
scarcely indeed on any part of eur, professional know- 
ledge. Whether at be that there is more literary ind us- 
try abroad, or that in! the Institutions for Medical Edu- 
cation. the public’ Teachers ‘are, more separated from 
their profession, and devoted to the duties of Instruc- 
tion, itis certain that in all departments of professional 
study, they have distinguished themselves'by the num- 
ber and ability of their elementary works and in the 
science of Physiology, in particular, the English stu- 
dent, who is. desirous. of engaging init, will find 
himself at a loss for a guide, among: the names 
that have done honour to'science at home, and com- 
pelled to seek assistance, in. ‘his pursuit, from the 
writers of other countries. : vos ei 
- An eloquent modern writer on inthe complains 
that too much. attention is now bestowed on Physiolo- 
gy, while Anatomy, on which sound: Physiology ought 
to rest, is neglected... That» Anatomy ought to be: 
made the grouad work of all médical: education, and! 
hat a a thorough knowledge of the'structure of the hu-’ 
man body ought to precede the study of its functions 
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is indisputable, nor does the truth of this opinion appear 
to be denied by any one in the present day. And ac- 
cordingly Anatomy appears every where to be cultivat- 
ed with ardour. In all places of médical education, 
the number, both of teachers and students of Anatomy, 
is increased in much greater proportion, than in any. 
other department of professional study. Dissection is: : 
now considered as essential in the study of Anatomy, 
and almost a new system of minute surgical Anatomy 
has been instituted within a few years. 

There: appears no reason then, to complain that 
Anatomy has been neglected; and if there were, it is 
not to Physiology, the neglect could be imputed. “The 
number! of ‘teachers’ of Anatomy, of Medicine, and 
Surgery, is more than four times what it was, half à 
century ago, but the number of teachers of Physiology 
remains nearly the same. Physiology is either not 
taught at all,sor forms a very insignificant part of a 
course of Anatomy. A professed course of Physio- 
logy is, at present, scarcely delivered any where out of 
the Metropolig, and even there, only one Lecturer is 
found to undertake such'a course. ‘It is not true that} 
in this country, Physiology absorbs too much of the 
attention of students, and interferes with more impor- 
tant studies; it may rather be said to be: too little at.’ 
tended to as a branch of instruction; it is omitted’ 
until the engagements ‘of ‘the profession leave no time 
for the prosecution of a laborious study, and it is, in 
the end, neglected altogether. If Physiology, if thes 
knowledge of the healthy functions be necessary to hint 
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whose object in life is to understand. the functions, of 
the body in disease, it is of consequence that Physiolo- 
ey be more generally studied ;, that it be considered 
more as an essential object of professional education; 
that our public teachers bestow on it.a greater share 
of their attention. 

Let it not be objected. 1 Fi fe ap nal of 
Plisiologst that it may be learnt. from hooks, as well 
as from lectures. ‘The objection if valid, would be 
equally applicable to most of the other departments of 
professional study, the objects of which do not admit 
of ocular demonstration ; yet noone objects to lectures 
on Medicine, Materia Medica, &c. This study, how- 
ever, does require the frequent illustration of Anatomy, 
of drawings, of preparations, and even of experiments 
which are within the reach of few. The study of Phy- 
siology, in books alone, is dry and uninteresting to the 
young student, and willnever be prosecuted withardour, 
It seems too much to rely on the capacity for solitary stu, 
dy of young minds ; and at all events, the study of Phy, 
siology,as of anyother science, by a numberof young men, 
under one teacher, will be more ardent, from the fre. 
quency of discussion and experiment, than if carried on 
by each separately. To study Physiology with any 
effect, the student should have access to public lectures 
on the subject, in which he will see experiments and 
_ preparations, besides such dissections in humanand com- 
_ parative Anatomy, as may be required to illustrate the 
doctrines he hears, he will then be qualified to turn his 
private studies to account, and will pursue them with 
interest, 
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> Haller, who ‘may just! y'be termed the Father of 
Physiology, was himself a dist: guished i leefurer, and 
his mode of instruction may be safely followed: He 
was a pupil of the celebrated Boerhaave, and when 
he himself becamé a pubiie teacher, the doctrines of 
that great man, had possession of the schools ; these doc- 
trines, he tells us,in his préface to the Primæ Lineæ Phy- 
siologiæ, he continued to teach, for twenty-four years, 
using the work of his illustrious teacher, as he calls 
him, for his text book; but finding that since the time 
of Boerhaave, many improvements and discoveries had 
been made in the science, he thought it rrght to substi- 
tute an elementary work of his own; containing the 
moré recent discoveries, and this work he addressed to 
his class. Physiology is improving, and new disco. 
veries are daily added to the store of knowledge already 
in our possession; if all these scattered materials were 
brought together, a work might be grounded on them 
of the highest value to the public teacher, who has to 
communicate instruction, and to the student, who has 
to meditate in private and at leisure, on the knowledge 
that has been rapidly communicated to him in a pub- 
lic lecture. ‘This object is, as was already observed, 
in part fulfilled by the work of M. Richerand, though. 
incompletely, as far as respects this country, as it does 
not embrace sufiteiently the state of re science in 
Britain. RIT 


Birmingham, September i4, 1812, 


AUTHOR'S ADVERTISEMENT, 
FLETH EDITION.* 


Ix preparing for the press this Fifth Edition 
of his work, the Author has carefully revised and cor- 
rected it, in all its parts, so as to render it more worthy 
of the success it has already obtained. The additions 
which have been made, will be found not to consist of 
idle discourses, or frivolous hypotheses. The ground. 
work and the order are the same, the Author has merely 
added to the mass of facts, ..supported, by additional 
_ proofs, the opinions which he had advanced,—and de- 
veloped those parts of his subject, which, from being 
explained in too concise a manner, might be involved 
in some degree of obscurity. F 

Among: the variety of opinions which criticism, of: 
_ tener unjust than enlightened, has pronounced, in judg- 
ing this work, there i isone which requires to be refuted, 
Bees it proceeds from an erroneous idea of what an 
elementary work should be. The Author, it has been 
said, ought to have contented himself with giving a 
view of the present state of the science, without any 
additions of his own, and he should have abstained 
from inserting new opinions, which, until they had re- 
ceived the sanction of the learned world, ought not te 


* Published 181 1. 
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have been introduced into an elementary work. This 
objection may be answered, by considering that modern 
Physiology being’, in some measure, a new and regener- 
ated science, there will be found, in treating of it to 
its full extent, many deficiencies to be filled up, and 
many doctrines evidently erroneous, for which truths 
are to be substituted, which it is of importance to dis- 
cover. Lavoisier, in his Elements of Chemistry, set 
forth, in a methodical order, truths which he himself 
had discovered; he intr oduced original ideas, not such 
as owe an peus of originality, to minute expla- 
nation of what is already known, or toa general want 
of erudition, too prevalent. in the present day. One’of 
his most illustrious colleagues, in describing the state 
of the science, has likewise given a history of his disco- 
-veries and labours, and men of the soundest judgment 
aséribé thé astonishing progress of Chemistry, in great 
measure, to the favourable circumstance of our pos- 
sessing elemenitat ary works written by the most distin- 
guished chemists. 

The. present work has been translated in’ ‘Rng Wds 
in Spain, in [taly, in Germany, and.men of merit have 
noi. disdained thetask : amongst others, I may mention 
Mr. Robert Kerrison, Member of the Royal College 
of Surgeons in London, author of a translation of these 
Elements of Physiology, published in the year 1803. 

Since the publication of the Fourth Edition of this 
work, Professor Sprengel has published his Institutes 
of Phy siology*. The date of that new work, and 
the well deserved reputation of its author, entitle it 
to be considered as a faithful account of the state of 
physiological sciences, in Germany. In that work, 
the reader will be astonished to find it stated that 
every thing in the human body, is œoverned by polur 
influence, and by the laws of anta aunisin: ; that man is 
in a state of positive electricity ; that his body is 
formed chiefly of oxygen; while the female body is in 
a state of negative electricity, with a superabundant 


* Institutiones physiologice, Amstelod. 1809, 2 vols. 8vo. 
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quantity of hydrogen in the composition of its solids 
and fluids. Thus, by the premature application of a 
few facts, borrowed from the physico-chemical 
sciences, the learned of Germany, have thrown back 
Physiology into the uncertainty of conjectures and hy- 
potheses. é 

On the other hand, Gall, by his anatomical disco- 
veries on the organization of the brain and nerves, and 
a few other Physiologists, by their experiments on 
living animals, have been usefully employed in ad- 
vancing the progress of Physiology. The author has 
been anxious to increase the value of this new edition, 
by adding to it the result of their observations. 

As to those who, determined on being Authors, in- 
vité Minervd write on sympathy, only to add to the 
obscurity of the subject, that of their own style and 
ideas, or who, in treating of the important subject of 
secretion, find only an occasion of displaying their 
stupidity, the author is forced to confess, that, to him 
it appears difficult to unite to a more hopeless medio- 
crity, pretensions more truly ridiculous. 
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Tee Elements of Wot which contain 
an abstract of the doctrines I have taught, for several 
years past, inmy public lectures, are written on the mo- 
del of the small work on physiology of the great and 
immortal Haller (Primcæ line Physiologie). I am 
far, however, from presuming to ) say that I have equalled 
the merit of a work, which, as is remarked bya manof 
the highest ability, when it appeared, gave a new as- 
pect to the science, and commanded universal approba- 
tion. If these new Elements of Physiology deserve any 
preference over that work, the honour is not due to the 
Author, but to the times in which he writes, enriched, 
by the progress of the physical sciences, with a multi. 
tude of data and results which may be said to have 
rendered Physiology altogether a new science. _ 

It will be easily perceived that the plan I have adopt- 
ed differs essentially from that followed by several res- 
pectable physicians ; and that the treatises on Physi- 
ology, most lately published, resemble the present, 
only in their title. In combining a great number of 
facts, in adding to those already known, the result of 
my own observation and experience, and in connecting. 
them, by a method that should unite accuracy and sim. 
plicity, I have had it in view to keep a due measure be- 
tween ‘those elementary works, whose conciseness ap- 
proaches to obscurity and dryness, and those in which 
the authors, omitting no detail, and exhausting, in a 
manner, their subject, seem. to have written only for 
those who have leisure or inclination for the profound- 
est study. 


_ * Published in 1801. 

+ WhenHaller published | his Prime lineæ PURE hth ie he 
valued most of all his works, a considerable sensation was excited 
in the schools. In works on ‘the same subject,,it was customary 
to find long dissertations, almost always void of proof, extraordi- 
nary opinions, or brilliant fictions, It was matter of wonder, that 
in Haller’s work, there should be found only numerous facts, pre- 
cise details, and direct inferences, &c.” 
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Should any conceive that the present undertaking is 
above the capacity of my age, 1 will say, even at “the 
risk of a paradox, that young’ men are perhaps fittest 
to compose elementary works ; because the difficulties 
they have encountered in the study, are yet fresh in 
their memory, as well as the steps which they have ta- 
ken to overcome them; and further, because their re: 
cent: experience points out to’ them the defects and 
advantages of the different methods of other instruc- 
tors ;* so that he, who, in the shortest space of time, 
has carried to the greatest extent his own acquisition 
of sound knowledge, will, in some respects, be the best 
guide to his successors, in the difficult and perplexing 
paths of elementary study. 

* In the composition of the work, I have borne con- 
stantly in mind the necessity of sacr ificing elegance to 
clearness, which I know to be the most important me- 
rit of an elementary treatise. Further, T have through- 
out followed; I believe, the same arrangement m the 
succession of the subjects, and applied to the science 
of living man, the principle of the Association of ideas; 
a principle so well developed by Condillac, in his 
Treatise on the Art of Writing, and to which: that 
philosopher has shewn, that all the rules of the art are 
to be referred: Notwithstanding the rigorous law to 
which I have subjected myself, Thaye, after the exam: 
ple of theancients, and, among the moderns of Bordeu, 

and of several other physicians and phy siologists of 
equal celebrity, thought myself justified in employing, 
when I felt 1t necessary, metaphorical expressions; 
because, as has been justly observed by a writer 
who has been, in our own times, an honour to her sex, 
if conciseness do not consist’ in the art of reducing 
the number of words; still less does it consist’ in de’ 
priving language of 1 imagery. The conciseness which 
TE The best order i in which truth can pe set forth, is that in which 
it might naturally have. been discovered ;, for, the surest method of 
instructing others, ‘is to lead them along the path which we our. 
selves have followed, in our own instfuction. In this way, we 
shall seem not so much to lay hefore them our own knowledge, as 


to set themselves on the search and discovery of unknown truths.’ 
CONDILLAC, 
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is to be envied, is that of Tacitus, at once eloquent and 
energetic ; and, far from any fear that imagery should 
injure that justly admired compression of style, figura- 
tive expressions are, indeed, those which comprise, in 
fewest words, the greatest sum of ideas. * 

Those who insist on meeting, in a work on Phy si0- 
logy, with a romance instead of the history of the ani- 
mal economy, will, no doubt, reproach me with hay- 
ing entirely neglected a great number of hypotheses, 
ingenious or absurd, on the uses of organs ; with hay- 
ing omitted, for example, while speaking of the spleen, 


to mene dh the opinion which considers that viscus as 


the seat of mirth and laughter; with having said no- 
thing of the opinion of those authors who” conceive 
it to maintain, by counterpoizing the liver, the equili- 
brium of the two hypochondria, nor even of the doc- 
trine of the ancients who ascribed to it the secretion of 
the atra bilis, &c. To recall such errors for the sake 
of elaborate refutation, would be wasting much precious 
time in idle discussions, and possessing, as Bacon calls 
it, the art of making one question bring forth a thou- 
sand, by answers more and more unsatisfactory. I have 
chosen to forego all such vain parade, from a clear con- 
viction, that works of merit are as often distinguished 
by some things that are not to be found in them, as by 
those they do contain. 
Several authors, in treating of the science of man, 

have indulged themselves in frequent excursion into 


the vast field of accessory sciences, and have, without | 


necessity, incorporated in their works, whole chapters 
on air, on sound, on light and other subjects, which 
belong to the department of natural philosophy and 
chemistry. Haller himself is not entirely free of blame, 
for having discredited Physiology by this borrowed 
display. I have introduced only such general ideas of 
the subject, as were absolutely necessary to render my 
own intelligible, and were, “indeed, too closely con- 
nected with it, to admit of separation, 


One of the principal faults of writers on Physiology | 


* De la Litterature considéré dans ses ranports avec les Insti. 
tutions Sociales, par Madame de Stael-Holstein, tome Li. 
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is, that they are apt to fall into frequent repetitions, 
and that fault is often owing to the difficulty of settling 
satisfactorily, the limits of actions which are mutually 
connected and dependent among themselves, and run- 
ning into each other, like those “that are carried on in 
the animal economy, 

n‘ In composition, one should avoid prolixity, be- 


st cause it is fatiguing to the mind ; digressions, be- 
~ * cause they divert the attention ; frequent divisions 


‘ and subdivisions, because they are perplexing ; and 
‘‘ repetitions, because they are oppressive. What has 
‘< been once said, and.in its proper place, is clearer, 
‘< than if several times repeated elsewhere.”* In fol. 
lowing these preeepts, and they cannot be too much 
attended to, one may, it is true, incur the risk of being 


thought superficial, by superficial readers, who form 


their opinion of a work from the perusal of a single 
chapter, but a most ample compensation will be found 
in the opinion of those, who choose to be thoroughly | 
acquainted with a work, before they pass on it their 
final judgment. 

After having stated in what spirit this work has been 
written, I may say something of the motives which 
have led to its publication, | would mention, in the 
first place, the advantage which, it might be expected, 
would accrue to the science and to those who are en. 
gaged in its pursuit ,-and, in the next place, the satis- 
faction which study has in store for him,who bestows 
on it the time he can snatch from the laborious practice 
of our art. In his short intervals of leisure from pub- 
lic instruction, and from professional duty, left to him- 
selfand his own thoughts, in the silence of study, and 
in the calm of meditation, he looks down, with an eye 
of pity, on those who drag on, through the lowest in. 
trigues, a despicable existence, and finds his consolation 
against the endless vexations, that are prepared for 
him by supercilious ignorance and jealous mediocrity. 


* Condillac Essaë sur POrigine des Connoissances humaines, 
seconde partie, sect, ii, chap. iv. | 
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RIT rares “1en0iairb biinre 0: 

. | PHYSIOLOGY* is the science of life. The term life is applied to 
an aggregate of phenomena, which manifest themselves in succes. 
sidm, for a limited time in organized bodies. Combustion is like. 
wi8é only à combination of phenomena; oxygen unites with the 
substance which is burning, ealoric is disengaged from it; afin 
nity is the cause of these chemical phenomena, as attraction is the: 

_ cause of the phenomena of Astronomy, and in the same manner as 
the sensibility and contractility of living and organized bodies are 
the primary causes of all the phenomena which such bodies exhi.. 

bit—phenomena, which in their union and aggregate succession con. 
stitute life. | 

The false notions which as tie bte de on the subject of 
life, and the vague definitions which have been-given of it, are to 
be accounted for, by considering that physiologists, instead of re. 
garding life as a simple result, have mistaken it for the properties 
of life, These last are causes ; the first is merely an effect, more 
or less complex ; and, as the spring of a watch, or rather the elas- 
ticity of that spring, determines by the mere action of the wheels, 
the motion of.the hands and ail the phenomena of which the ma. 
chine is capable ; so the vital properties acting by the organs pro-, 
duce all those effects, which in their combination constitute life. 
These effects are more or less numerous, according to the number Ma ba 
of the organs; they become more rapid tooin their succession 
and life more active, with the increase of energy in the vital pro- 
perties. _ Precisely as the motions of a watch become more com- 
plicated, stronger.or quicker, according to the greater tension of 
the spring, or the: inereased number of the wheels. Sensibility, 
and contractility, are to be ranked among primary causes, of whose 
existence and laws we acquire a knowledge from observation, but” 

+: Anatomy is the science of organization. 
R 
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whose essence eludes our investigation,* and will probably remain 
for ever beyond its reach, 


§ I. OF NATURAL BEINGS. 
The vast domain of nature is divided between two classes of 
beings. Jnorganic beings, possessing merely the common pro- 
perties of matter ; organic and living beings, obeying particular 
laws, though bee to the general laws which regulate the uni- 
verse. Each of these two grand divisions is naturally divided. into 
two classes; we meet with inorganic bodies under the form ef 
elementary substances, simple and not capable of analysis; or x 
else under the form of mixed substances, compound, and admitting of 
decomposition. ‘Thus, too, organized beings exist under two very 
different forms of life, which distinguish them into vegetables and 
animals. | 
The first general conception with which we ought to enter upon 
this comprehensive study of nature, is the mutual dependence of those 
eings, which, in their co-ordinate whole, compose the system of 
nature; a dependence which requires for each the’ simultaneous 
existence of all. Thus a vegetable derives its nourishment from 
inorganic bodies, and alters their inert substance, which is unfit for 
the food of animals, unless it has previously undergonf the influ. 
ence of vegetable life, 


$ IJ. OF THE ELEMENTS OF BODIES. 

Another consideration, of equal importance with the former, is 
the convertibility of all those substances so different from one 
another, and their capacity of being reduced to a small number of 
simple substances, called elements. ‘I'he ancient doctrine of Aris- 
totle, relative to the four elements, stili prevailed in the schools, 
with a few modifications, which it had received from the chemists, 
when the * Pneumatistst’? demonstrated by their beautiful experi- 


* It would be wrong to infer, from our ignorance of the nature of the vital pro- 
perties, that physiology is an uncertain Science. Its certainty in that point of 
view, is equal to that of other parts of natural philosophy. ‘The chemist, who 
explains all his combinations by referring them to the principle of affinity, and 
the astronomer, who finds in attraction the cause that rul%s the universe, are ab- 
solutely ignorant of the nature of those properties. 

+ This is the name given to the school of modern chemistry, because it origi- 
nated from the discoveries made relative to the nature of air and elastic fluids, 
It must be acknowledged, to the credit ef metaphysics, that the old errors were- 


ments, that three, at least, of these pretended principles of bodies, 
air, water and earth, far from being simple substances, were evi- 
dently formed by the union and combination of several others ; that 
atmospherical air, for example, far from being an homogeneous fluid, 
was composed of many different gases, and that in its purest state, 
it contains at least two very distinct principles, oxygen and azote; 
that water is a compound of oxygen and hydrogen, and that earth 
contains clay, lime, silex, &c. 

We have seen added in the present day, to the number of the 
elements or simple substances, several which were not considered 
as such, at the time when natural philosophers, misled by errone- 
ous metaphysical doctrines, had created out of their imaginations, 
beings of the existence of which they could find no proof. There 
is every reason to believe, that the number of substances not ad- 
mitting of decomposition, limited ‘at present to forty four, may 
hereafter be increased or diminished, by the discovery of new 
principles in simple substances, or of new elements in compound 
bodies, which have hitherto eluded the investigation of chemists. 
Whatever may be the success of their enquiries, of which it is im- 
possible to foresee the results, or to fix the limits, there is reason 
to believe, that it will ever be denied us, to arrive at a knowledge 
of the true elements of bodies, and that many of those substances, 
which the imperfection of our means of decomposition or analysis 
obliges us to consider as such, are frequently compound substan- 
ces and subject to their laws, 

After what has been stated on the elements or Fale prin- 
ciples of substances, let us now see in what manner the combina. 
tion of these elements gives existence to all beings, and what are 
the general differences existing among the great classes into which 
they are divided, 


‘§ Il. DIFFERENCES BETWEEN ORGANIZED AND 
INORGANIZED BODIES. 

Much attention has been bestowed of late, on the difference 

which exists between organized andinorganized bodies. The latter 

have been observed to be very different from those which are en- 


forsaken, only at the period when chemists were thoroughly convinced of this 
truth, that every idea is obtained through the medium of the senses and that N0< 
thing i is to be admitted beyond what they demonstrate i in actual rt : airs 
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dowed with life, in'the homogeneous nature of their substance, in 
the complete independence of their molecules, each of which, ae- 
cording to the observation of Kant, has in itself causes to account 
for its peculiar mode of existence, in that power of’ resisting dé- 
composition which they owe to the simplicity of’ their structure, 
and in the absence of those peculiar powers which free organic 
bodies from the absolute dominion of physical laws. The multi. 
plicity, the volatility of their elements, the necessary union of flu- 
ids and solids, the nutrition and developement from the diffusive 
combination, while the growth of inanimate bodies takes place 
from the mere juxta position of particles, the origin of living bo- 
dies in generation, their destruction in death, such are the charac- 
ters which distinguish organized beings Hott inorganized substan- 
ces. We are about to enter into a detail of those characters, 
to appreciate all their differences, for knowledge is to be acqui- 
red only by comparison ; and the greater our accuracy in com- 
paring, the more precise and extensive will be the knowledge we 
obtain. Several modern authors have proved, that itis impossible 
to obtain an accurate idea of life, except by comparing those bo. 
‘dies which are endowed with it, with those in which life has never 
existed, or has ceased to exist, This comparison, I hope, will be 
fruitfal 3 in interesting results, and will furnish several useful ¢ con- 
‘siderations, immediately’ applicable to the knowledge of man. 

The first remarkable difference between organized and inorga- 
nized bodies, is to be found in the homogeneousness of the latter, 
‘and the compound nature of the former. “Let a block of Hétble 

“be broken, each piece will be perfectly similar’ to the rest, there 
will be no TER among them, but such as relate to size or 
‘shape. Break down the fragments, each grain will contain par- 
ticles of carbonate of lime, which will be throughout the same. 
On the other hand, the division of a vegetable or an animal, shews 
parts heterogeneous or dissimilar. In different parts there will 
be bide muses bones, arteries, blassoms, Jeayes, bark, 
pith, & 

Or aes beings cannot live, or i ip their peti condition, 
unless solids and liquids enter at once into their composition, 
The co-existence of these two elements i is necessary ; and living 
bodies always contain a liquid mass more or less considerable, 
and incessantly agitated by the motion of the solid and. living 
parts, it is in fact impossible to conceive life existing, without a 


tomplicated combination of solids aud fluids ; and-without admit- 
ting in the former, the faculty, of being affected. by impressious 
fromthe latier;iand thé:power of acting in consequence of those 
impressions. ‘The water which pengtrates into mineral substances, 
does not forma necessary pant lof them, and: ene. cannot ad. 
duce in proof of the existence of liquids in that:elass of substances, 
theowater ‘of ‘crystallization, though intimately | sopbined, and | 
rendered soliddn the crystallized substances: ::2 (000% ait 

‘These: inorganic and homogeneous. substances, forinbd dé par. 
ticles similar towne another, whem resolved by décomposition into 
their last elements, possess a great simplicity of: imward nature. 
Among them are ranked all the substances which do, ndt admit of 
‘analysis ;:the mineral compounds are/often binary, .as:the! greater 
partof saline “substances; sometimes they ane: ternary, but, sél. 
dom quaternary’; while the most simple vegetable contains at least 
three constituent ‘principles, oxygen, hydrogen’ and! carbon, and 
‘no being possessed of life, consists of less than four, oxygen, hy. 
drogen,’ carbon and azote. - fn the degree of composition, nature 
appears therefore to rise in gradations, from the mineral: to the 
‘vegetable, and from the latter to the animal kingdom. > The com- 
‘plicated nature ‘of the latter, the multiplieity of their elements ac- 
count for their tendency to alteration. Minerals are not subject 
+6 change, unless they“are acted upon by external causes, : En. 
dowed with a vis inertia, they continue in one condition without 
change) The state of organized) bodies is incessantly varying. 
‘Their internal parts contain an active laboratory, iw which’a nom. 
Der of instruments are constantly transforming into their own sub- 
stance, nutritious particles.’ Besides’ that tendency to alteration 
in vive animals and vegetablés, when déprived of life, they be. 
come decomposed, by'a process of fermentation) w hich! begins in 
their internal parts; and ‘by which their nature is changed in pro. 
‘portion to the complication of their structure, andthe greater 
number and volatility of their constituent principles. 

 AlPthé parts of a living body, whether of an anittial’ 0 oy a vege. 
abe, have a natural ‘tendency to a common object, thie’ preserva. 
tion of the individual and of the species; each of the organs, 
though provided for a peculiar action, concurs in this object sand 
life in general, or life properly so called, is the result of that se. 
ries of concurring. and harmonic actions. On the contrary, each 
part of an inorganic mass, is independeat of the other parts, ta 


6 


which it is united, only by the force or affinity of aggregation. 
When such a part is separated! from the rest, it maintains all its 
characteristic properties, and differs only by its size, from the 
mass to which it no longer belongs. 
Among animals and vegetables, all the individuals of the same 
class, appear to have been formed after ‘the same model ; their 
parts are equal in number, and resemble each other in colour ; 
their differences are slight. and evanescent. The forms peculiar to 
organized beings are therefore invariably determined, and when 
‘nature departs from them, s she never does so, to such a degree, 
as in the shapes of minerals. The veins of mines are never pre- 
cisely alike, as the leaves of vegetables or the limbs of animals. 
Crystals formed from similar substances, assume very different 
shapes equally distinct and precise. (Carbonate of lime, for ex- 
ample, assumes according to circumstances the shape of a 
rhomboid, that of a six sided regular prism, that of a solid, termi- 
nated by twelve scaleni triangles, that of a different dodecahedron 
with pentagonal faces, &c. as may be seen at lenge in the writ- 
megs of Hauy. ; 
À powerful inward cause, seems to arrange the sous pats 
of animal and vegetable bodies, by a determinate. rule, in such a 
manner that they shall present a surface, more or less completely 
rounded, Minerals often take their form, from external bodies, 
and when an especial force assigns it ta them, as in crystals, 
their surfaces are flat and angular. When the crystallization is 
disturbed, and the molecules of the crystals are driven tumultu- 
ously au the geometrical form is impaired, the parts are 
rounded, which would have been terminated by angles, if a slow 
and tranquil crystallization had allowed of regular aggregation: 
and as M. Hauy has remarked, these waving outlines, thesé round- 
ings, 50 frequent in vegetables and plants, where they belong to 
beauty of form, are, in minerals, indication of defects. True beau- 
ty, in these beings, is characterized by the straight line, and it is 
on good grounds that Romé de Lisle* has said af this sart of line, 
that it seems to have an especial determination ta the mineral 
kingdom. 
Amongst all the characteristics which distinguish the two aaa 


* Cristallographie, Tem. I. p. 94. 
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divisions of natural bodies, the most absolute, and the most pal. 
pable, is that which is drawn from the manner of growth and of 
nourishment. - Inorganic bodies grow only by accretion, that is,’ 
by the accession of new layers to their surface, whilst the organic, 
in virtue of its vital powers, receives into intimate combination, 
and is penetrated and pervaded, by the substance it assimilates to 
itself. In animals and plants, nutrition is the effect of an internal 
mechanism: their growth, is a developement from within. In 
minerals, on the contrary, growth cannot claim the name of de- 
velopement: it goes on externally, by successive addition of new 
layers ; it is the same being, assuming other dimensions, whilst the 
organic body is renewed in its growth. 

Living bodies spring from a germ, which at first, was: part of 
another being, from which it detaches itself, for the sake of its 
own developement and growth. From the first, they are already 
aggregates. Inorganic bodies have no germ: they are made up 
of distinct parts brought together; they have no birth, but a mul. 
titude of molecules, collecting into one, compose masses of various 
bulk and figure. 

Organized bodies alone can die; all have a duration, determi. 
ned by their own nature; and this duration is not like that of 
minerals, proportioned to the bulk and density: for, if man has 
not the life of the oak, whose substance much exceeds his in den. 
sity, neither does he equal the life of many animals, such as fishes, 
whose flesh is of inferior consistence to his own: and he lives 
Jonger than the large quadrupeds, though his bulk is less. 

Finally, inorganic are essentially distinguished from organic bo- 
dies, by the want of these peculiar powers or properties of living 
nature ; powers, which uphold the equilibrium of the whole system 
of nature, as I shall explain more at large, when I have considered 
the differences that mark the two divisions of the organic king- 
dom, vegetables and animals. 


§ IV. DIFFERENCES BETWEEN VEGETABLES 
AND ANIMALS. 

These are much fewer, less absolute, and therefore more diffi- 
cult to establish. There is, in fact, very little difference between 
a zoophyte, and a plant, and there is a much wider distance in 
their internal, ceconomy, between man, who stands at the height of 
the animal scale, and the polypus on its lowest line, than between 
the polypus anda plant, There lies between KL, and inor- 


ge 
ganic bodies, aspace, whichis not to be filled up! by figured stones; . 
nor by lithophytes, nor by crystals, in: which some naturalists 
have ‘thought, they saw a beginning of, organization. » Whilst, at 
the extremity of the animal chain, are found. beings, fixed, like 
plants, on the spot of theix birth, sensitive and contractile, like 
the sensitive and :some other plants, and reproduced like, them 
from slips. Yet we are able-to state some differences, sufficiently, ; 
marked, to assign toithe-vegetable kind, a. characterof their own, 
which will not. suit the individuals of either of the other kingr 
doms. — ve Vd oy er 
Their nature, more éditos jen that of déiieusisss is less s0 : 
than that of animals: the proportion of the solids.to the. liquids,,, 
is greater than in these last: accordingly they retain, long after 
death, their form and bulk, only thatithey grow lighter. ‘The so. 
lids are, in man, nearly a sixthiof the whole body : his carcase, 
decomposed by putrefaction, remains a little earth, anda light, 
skeleton, when the ground and the air have drawn from it all its 
juices, A tree, on the: contrary, is more than three parts of its 
substance, solid wood. It has been dead for ages, and. yet, in 
our buildings, it preserves its form and size, though by drying, jit 
has lost alittle of its weight. Be 
‘Their constituent principles, as they are Log; in tt are also 
less diffusible. In fact, azote, which is predominant in animal sub. 
stances, is à gaseous, and volatile principle, whilst) carbon, the 
base of vegetable substance, is fixed and solid, This circumstance, 
added to. the smaller quantity of their liquids, explains the long 
duration after death, of vegetable substances. ‘114 
Bat of all the characteristics which have been employed i in esta 
blishing the limits of animal and vegetable nature, there is one 
quite sufficient to distinguish these two great. classes of beings, 
but which has not yet been allowed the weight it deserves... 
The zoophyte, who, fixed in his rocky habitation, cannot change’. 
his place, confined to partial movements, which certain plants are 
~ possessed of, who besides, has not that sensitive unity, soremarkable 
in man, and in the animals, who nearest resemble him in their or- 
ganization; the zoophyte, whose name indicates an animal-plant, 
is totally separated from all beings of the vegetable kingdom, by” 
the existence of a cavity, in which alimentary digestionis carried” 
on, a cavity by the surface of which is an absorption, an imbibi-’ 
tion, far more active than that which takes place by the’ external 
surface of the body. From this shapeless animal, up to man, 
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nutrition is effected by two surfaces, and especially the internal, 
whilst in the plant, nutrition, or rather the absorption of nutritive 
principles, is only by the external surface. 

Every animal may be considered, in extreme abstraction, as 
a nutritive tube, open at the extremities* ; the whole existence of 
the polypus seems reduced to the act of nutrition, as its whole sub- 
stance is employed in the formation of an alimentary tube, of 
which the soft parietes, extremely sensible and contractile, are 
busied in appropriating to themselves, by a sort of absorption, the — 
substances which are brought into it. Krom the worm up to man, 
the alimentary canal is a long tube, open at the extremities ; at 
first, only of the length of the bedy of the animal, not bent at all 
in passing from the head to the tail, and carried on towards the 
mouth, and towards the anus, with the external covering of the 
body, butsoon returning upon itself, andstretching out into length, 
far beyond that of the body which contains it. 

. It isin the thickness of the parietes of this animated tube, be- 
twixt the mucous membrane that lines it inwardly, and the skia 
with whichthis membrane is continuous, that all the organs are pla. 
ced, which serve for the transmission and elaboration of fluids, to. 
gether with the nerves, the muscles, in short, all that serves for 
the carrying on of life. As we rise, fron the, white-blooded ani. 
mals, to the red- and cold-blooded, from these to the warm-blood- 
ed, and from these to. man, we see à progressive multiplication of 
the organs that are contained within the thickness of the parietes 
of the canal:—If we follow, on the other hand, the descending 
scale, we see this structure gradually simplified, till we arrive at 
last at the polypus, and find in it only the essential part of animal 
existence. The simplicity of its organization is such, that it may 

be turned inside out, and the external be made the internal sur- 
face ; the phenomena of nutrition, which are the whole life of the 
animal, go on, from the close analogy between the two surfaces; 
unlike to man andthe greater part of animals, in whom the skin 
and the mucous membranes, though growing into each other, 


My iia Histoire Naturelle des Poissons, tom. 1. There may be br ought, 
against this principle, the instance of some zoophytes, such as spunges, &c. g 
but do these bodies really belong to the animal kingdom? and should not we 
be warranted in rejecting them, by the want of the alimentary cavity, the 

, essential characteristic of animal existence? 
Cc 
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though linked by close sympathies, are far from possessing a com- 
plete analogy of structure, or a capacity for the interchange of 
functions. | | 

Man, then, and the whole animal kind carry about within them- 
selves, the supply of their subsistence; and absorption, by an in- 
ward surface, is their distinguishing characteristic. It is inaccu- 
rate to ascribe to Boerhaave the comparison of the digestive sys- 
tem of animals, to the soil in which plants suck up the juices that 
feed them, and the chylous vessels, to real internal roots. I find 
the same thought well expressed in the work on humours, which, 
justly or falsely, bears the name of Hippocrates. Quemadmodum 
terre arboribus, ita animalibus ventriculus. | 

The digestive tube, that essential part of every animal, is the. 
part of which the existence and action are the most inde. 
pendent of the concurrence of the other organs, and to which the 
properties of life seem to adhere, if one may say so, with most 
force. Haller,* who has made so many and such interesting en- 
quiries into the contractile power of the muscular organs, examin. 
ing them under the two-fold relation of their irritability, as itis more 
or less lively, or more or less lasting, looks on the heart, as the one 
in which these two conditions are found in the highest combi- 
nation. He gives the second place to the intestines, the stomach, 
the bladder, the uterus, and the diaphragm, and, after these, all: 
the muscles under the command of the will. I had at first admit. 
ted, with every other writer, this classification of the contractile 
parts; but more than a hundred experiments on living animals 
have satisfied me, that the intestines are always the last part in 
which the traces of life may be discovered. Whatever may be 
the sort of death by which they are destroyed, peristaltic motions, 
undulations, are still continued in this canal, while the heart has 
already ceased to beat, and the rest of the body is all an inanimate 
mass. M. Jurine hud already observed on the pulex monoculus, 
that, of all the parts ef the body of this little white-blooded animal, 
the intestines were the last to die. | 

If the intestinal tube be the wl{imum moriens, if it be the last 
organ in which life lingers and goes out, it is to it we ought to di- 
rect, in preference, the stimulants that are capable of recalling it in 
ease of asphyxia. I think that, after the blowing of pure air into the | 


Opera minora, 3 vol, Ate. 
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iungs, the means that ought next to be attended to, is the injection 
of acrid and irritating clysters, thrown in with force. The large 
intestines are connected with the diaphragm by a close sympathy, 
as is proved by the phenomena of fecal evacuation: the irritation 
of them is the surest means of accelerating it; and this irritation 
is the easier, as the alimentary canal is the last part that is for. 
saken by life. 


$ V. OF LIFE. 


After having thus laid down, between inorganic bodies and 
organized living beings, and again between animal and vegetable 
mature, a line of demarcation that cannot be mistaken, let us 
endeavour to exalt ourselves to the conception of Life ; and, for 
accuracy of thought, let us, in some sort, analyse it, by studying 
itin ail the beings of. nature that are endowed with it. In this 
study, of which i may be allowed to state, in advance, the results, 
we shall see life composed at first of a small number of pheno- 
mena, simple as the apparatus to which it is given in charge ; but 
soon extending itself as its organs or instruments are multiplied, 
and as the whole organic machines become more complex; the 
properties which characterize it and bear witness of its presence, 
at first obscure, becoming more and more manifest, encreasing in 
number as in developement and energy; the field of existence 
enlarging, as from the lower beings we re-ascend to man, who, of 
all, is the most perfect: and observe, that by this term of per. 
fection, it is simply meant that the living beings to which we 
apply it, possessed of more means, present also more numerous 
results and multiply the acts of their existence; for in this 
wonderful order of the universe, every being is perfect in itself, 
each being is constructed most favourably for the purpose it is to 
fulfil ; and all is equally admirable, in living and animated nature, 
from the lowest vegetation to the sublimity of thought. 

What does this plant present to us that springs up, and grows, 
and dies every year? A being whose existence is limited to the 
phenomena of nutrition and reproduction; a machine constructed 
of a multitude of vessels, straight or winding, capillary tubes, 
through which the sap is filtrated and other juices necessary to 
vegetation ; these vegetable liquors ascend, generally, from the 
roots, where their materials are taken in, to the summit, where 
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what remains from nutrition is evaporated by the leaves, and what 
the plant could not assimilate to itself is thrown off in transudation. 
"Two properties directthe action of this small number of functions: 
a latent and faint sensibility, in virtue of which, each’ vessel, 
every part of the plant, is affected in its own way by the fluids 
with which it is in contact: a contractility as little apparent, 
though the results prove irrefragably its existence; a contractility, 
in virtue of which, the vessels, sensible to the impression of liquids, 
close or dilate themselves, to effect their transmission and elabora- 
tion. The organs allotted to reproduction, animate, fora moment, - 
this exhibition: more sensible, more irritable, they are visibly in 
action; te stamina, or male organs, bow themselves over the 
female organ, the pistil, shake on the stigma their fertilizing dust, 
then straighten, retire from it, and die with the flower, which is 
succeeded by the seed or fruit. 

This plant, divided into many parts, which are set in the earth 
with suitable precautions, is reproduced and multiplied by slips, 
which proves that these parts are little enough dependent on each 
other; that each of them contains the set of organs necessary to 
life, and can exist alone. The different parts of a plant can live 
separately, because life, its simpler organs and properties are 
diffused more equably, more uniformly, than in animals like man, 
and its phenomena are connected in a less strict and absolute. 
dependance. I myself have witnessed avery curious fact, which 
confirms what I havesaid.* A vine, trained against the eastern 


* Vegetable life compared in its means and in its results, to the life of 
animals, would throw the greatest light on many phenomena which it is still. 
dificnit for us to conceive and to explain, The treatment of disease in plants, 
for which as much would be gained by these enquiries, is almost entirely 
surgical, When, to make vegetation more fruitful, the gardener prunes a 
luxuricat branch; when the peasants of the Cevennes, as M. Chaptal has 
observed, burn the inside of their chesnut trees to stop the progress of a destruc- . 
tive carics ; when the actual cautery is applied to the really icharous and foul — 
ulcers of many trees, &c. it is to the organs of inward life, (or that which carries 
on the proccss of assimilation,) the only life of vegetables, that surgery is 
2polied ; white, on the contrary, in man and animals, it is to the derangement 
of the external organs that the remedy is directed. I shall conelude this note 

, With an observation oa the wounds of plants. Like those of the human body, 
they are much less dangerous when their surface is smooth, than when their 
edg’s are hacked, torn, or bruised, Trees felled with’ the saw, will hardly 
shoot up fromthe stool, which always furnishes a better growth when an axe has. 
beea employed, The saw licerates the vegetable texture, and its violent and 


wall of a forge, shot into the building a few branches; These 
branches, which entered by strait enough passages, were cover- 
ed with leavesin the middle of the hardest winters; and this pre. 
mature but partial vegetation went through all its periods, and 
was already in flower, when the part that remained without, was 
beginning to bud with the spring. 

If we pass from the plant to the polypus, which forms the last 
link of the animal chain, we find a tube of soft substance, sensi- 
ble and contractile in all-its parts, a life and am organization at 
least as simple as that of the plant, The vessels which carry the 
liquids, the contractile fibres, the ¢rachew, which give access to the 
atmospheric air, are no longer distinctly to be traced in this al. 
“most homogeneous substance. There is no organ. especially 
allotted to the reproduction of the kind. Moisture oozes from the 
internal surface of the tube, softens and digests the aliments 
which it finds there; the whole mass draws in nourishment from 
it; the tube then spontaneously contracts, and casts out the 
residue of digestion. The mutual independence of parts is abso. 
lute and perfect: cut the creature into many pieces, it is repro. 
duced in every piece; for each becomes a new polypus, organized 
and living, like that to which it originally belonged. These 
gemmiparous animals enjoy, in a higher degree than plants, the 
faculties of feeling and of self-motion ; their substance dilates and 
lengthens, ‘and contracts, according to the impressions they 
receive, Nevertheless, these spontaneous movements do not sup. 
pose, any more than those of the mimosa, the existence of re. 
flexion and will; like those of a muscle detached from the thigh 
ofa frog and exposed to galvanic excitation, they spring from an 
impression which does not extend beyond the part that feels it, 
and in which sensibility and contractility are blended and lost in 
each other. | 
os From this first degree of the animal scale, let us now ascend to 
worms. We have no longer a mere animated pulp shaped into 
an alimentary tube; parcels of contractile or muscular fibres, a 
vessel divided by several constrictions into a series of vesicles, 


distressing action on the fibres, extending towards the roots, affects, more or less, 
the organization, The uneven surface of a tree felled in this manner, holds wet, 
as injurious to the trunk, which it rots, as a too great quantity of pus, which 
bathes constantly the surface of a wound, checks the process of granulation, and 
resists cicatrization, 
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which empty themselves one into another, by a movement of con- 
traction that begins from the head, or the entrance of the alimen- 
tary canal, and proceeds towards the tail, which answers to the 
anus, a vessel, from which, in all probability, are sent out lateral 
ramifications, a spinal marrow equally knotted, or composed of a 
chain of ganglions, stigmas, and trachew, analogous to the respira~ 
tory organs of plants, and in some, even gills: all shews clearly 
an organization further advanced and more perfect; sensibility 
and contractility are more distinct; the motions are no longer 
absolutely automatic; there are some which seem to suppose 
choice. The worm too, may be divided into many pieces; each 
will become a separate and perfect worm, a head and tail growing | 
to each; but this division has its term, beyond which there is me 
longer complete regeneration. It cannot, therefore, be pushed 
so far asin the polypi. The substance of the worm being formed 
of elements more dissimilar, it may be that too small a portion 
does not contain all that is necessary to constitute the animal. 
The crustaceous tribes, and among them the lobster, discovers 
a more complex apparatus of organization. Here you will find 
distinct muscles, an external articulated skeleton, of which the 
separate parts are moveable upon each other, distinct nerves, a 
spinal marrow with bulgings, but, above all, a brain and a heart. 
These two organs, though imperfect, assign the animal to an 
order much above that of worms. The first becomes the seat of 
a sort of intelligence; and the lobster acts evidently under im. 
pulses of will, when, attracted by a smell, it pursues a distant 
prey, or isis it flies a danger discovered to it by itseyes. There 
are viscera accompanying the intestinal tube, which give out to it 
liquids that concur in alimentary digestion. Sensibility and con. 
tractility present each two shades: in fact, the parts of the animal 
are obedient to the internal stimuli, feel the impression of fluids, : 
and contract to impel them; on the other hand, by its nerves and 
locomotive muscles, the Lihat places itself in connexion with the 
objects that surround it. The phenomena of life are linked 
together by a strict necessity: it is no longer possible to separate 
the creature into two parts, of which each may continue to live; 
there are but few parts you may cut off without injury, while you 
spare the central foci of life. So, ifyou take off a claw, you ob- 
serve soon a little granulation, which swells and is developed, and 
which, soft at first, is soon clothed in a calcareous covering, like 
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that which encloses the rest of its body. This partial regenera. 
tion is frequently to be seen. 


If from white-blooded animals we go on to the red. and cold: 


blooded, such as fishes and reptiles, we see this power of repro- 
duction becoming more and more limited, and life more involved 
in organization. In fact, if you cut off a part of the body of z 
fish, the tail of a serpent, or the foot of a frog, the separated parts 
are either not supplied at all, or very imperfectly reproduced. 
All these creatures maintain, with the medium in which they live, 
relations of more strict dependence. Gills in these, lungs in 
others, are added to a heart, nor are less essential to life. How. 
ever, the action of these chief organs is not so frequent, nor of 
momentary necessity for the continuance of life. The serpent 
passes long winters, torpid with cold, in holes where he has no air, 
without breathing, without any motion of life, and in all appear. 
-ance dead. These creatures, like all reptiles, are able to breathe 
only at long intervals, and to suspend, fora time, the admission 
of air, without risking their existence. Here the vital powers-are 


distinct and strong, and differ from those of the more perfect 


animals and of man, by very slight shades: the heart and the ves- 
sels of the fish feel and act within him, without his consciousness. 
Further, he has senses, nerves, and a brain, frem which he has 
intimation of whatever can affect him; muscles and hard parts, by 
the action of which he moves, and changes his place, adapting 
himself to the relations that subsist between the substances around 
him and his own peculiar mode of existence. 

Weare come, at last, to the red- and warm-blooded animals, 
at the head of which are the mammiferæ and man. They are en- 
tirely alike, save some slight differences in the less essential organs, 
There is none that has not the vertebral column, four limbs, a 
brain which fills, exactly, the cavity of the skull, a spinal marrow, 
nerves of two sorts, five senses, muscles, partly obedient to the 
will, partly independent in their action; add to these, a long 
digestive tube coiled upon itself, furnished at its mouth with agents 
of saliva and mastication; vessels and lymphatic glands, arteries 
and veins, a heart with two auricles, and two ventricles, lobular 


Jungs, which must act incessantly in impregnating the blood, that © 


passes through them, with the vital part of the atmosphere, which, 


if it fail, life is suspended, or gone. None of their organs live but. 
while they partake in the general action of the system, and while they 


16 


are under the influence of the heart. All die, irrecoverably, when: 
they are parted from the body of the animal, and are in no way 
replaced; whatever some physiologists may te said on pretend- 
ed regeneration of the nerves, and some other parts. 

Every thing that is important to life, is to be found in these 
animals; and as the most essential organs are within, and conceal- 
ed in deep cavities, a celebrated naturalist was correct in saying, 
that all animals are essentially the same, and that their aigacalicen 
are in their external parts, and chiefly to be observed. in their 
coverings and in their extremities. ‘ 

. The human body, consisting of a collection of liquids and solids, 
contains of the former, about five-sixths of its weight. This pro- 
portion of the liquids to the solids may, at first sight, appear to 
you beyond the truth: but consider the excessive decrease of size 
of a dried limb: the gluteus maximus, for example, becomes, 
by drying, no thicker than a sheet of paper. The liquids, which. 
constitute the greatest weight of the body, exist before the solids : 
for, the embryo which is at first in a gelatinous state, may be con- 
sidered as fluid; besides, it is from a liquid that all the organs 
receive their nourishment and repair their waste. The solids, 
formed from the liquids, return to their former state, when, having 
for a sufficient length of time, formed a part of the animal, they 
become decomposed by the nutritive process. Even from this 
slight view of the subject, fluidity is seen to be essential to living 
matter, since the solids are uniformly formed from the fluids, and 
eventually return to their former state. Solidity is then only a’ 
transient condition and-an accidental state of organized and living 
matter, and this circumstance. affords to. the humoral pathologists’. 
ample opportunities of embarrassing their opponents with many 
objections, not easily answered. Water forms the principal part 
and the common vehicle of all the animal fluids, it centains saline 
substances in a state of solution, and even animal matter itself is 
found in it fluid, and that in three different conditions, under the 
form of gelatine, of albumine, or fibrine. The first of these 
substances, solidified, forms the basis of all the organs of a white 
colour, to which the ancients gave the name of spermatic organs, 
such as the tendons, the aponeurosis, the cellular tissue, and the 
membranes. Albumine exists in abundance in almost all the 
humours ; the fibrine of the blood is the cement which is employed 
in repairing the waste of a system of organs, which, in point of 
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bulk, hold the first rank among the constituent parts of the 
human body—I mean, the muscular system. The chemists Sus= 
pect, and net without reason, that the animal n matter passes suc- 
cessively through the different states. of gelatine, albumine and ; 
fibrine; that these different “changes, depend on the progressive 
animalization of the animal matter, which, at first, gelatinous, a 
hydro-carbonous oxyde, containing no azote, and acidifiable by 
fermentation, becomes more closely combined. with oxygen, takes 
up azote, so as to become albumen, subject to putrefaction, and 
finally fibrine, by a supér-addition of the same principles, 

The solid parts are formed. into different systems, to each of 
which is intrusted | ihe exercise of a function of a, certain degree 
of importance. | Limiting the term organic apparatus, or system, 
to a combination of parts which concur in the same uses, we 
reckou ten, viz.—the digestive apparatus, consisting éssentially, 
of the canal which extends from the mouth to the anus ; the 
absorbent, or lymphatic system, which is formed of the ne or 
glands of that name; the cérculatory system, which consists of an 
union of the heart, ite veins, the arteries and the capillary ves- 
sels; the respiratory, or. pulmonary system; the glandular, or 
secretory system; the sensitive system, including the organs of 
sense, the brain and spinal marrow; the muscular system, or that 
ofmotion, including not only the st cn but their tendons and 
aponeuroses ; the osseous system, including the appendages of 
the bones, the cartilages, the ligaments and the synovial Capsules; 
the vocul system, and the sexual, or gener ative system, different 
in the two sexes. Each of these organic systems contains in its 
structure seyeral simple tissues, “or similar parts,” as the ancients 
called them ;—these tissues in man, may be enumerated as fol- 
lows: cellular tissue, nervous tissue, muscular lissue, besides that 
horny substance which constitates the basis of the epidermis, the 
nails and the hair, ee 

These four substances may be ER as real organic 
elements, since with our means of analysis, we never can succeed 
in converting any one of these substances into another. The 
cerebral pulp is not convertible into a horny substance, into 
cellular substance, or into muscular fibre, neither can any one of 
these tissues ever be converted into cerebral pulp. The bones, 
the cartilages, the ligaments, the tendons, the aponeurosés, may, 
by long maceration, ‘be decomposed into cellular substance, 
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Muscular fibres are not subject td that alteration, nor is thé 
nervous or cerebral pulp; the horny substance also resists that 
change. Every thing, therefore, leads us to acknowledge these 
four constituent principles in our organs. 

‘The primitive or simple tissues, variously modified, and com- 
bined in different quantities, atid in various proportions, con- 
stitute the substance of our organs. ‘Their number is much more 
considerable, according to Bichat, whose happiest conception was . 
this analvsis of the human organization. This physiologist reck- 
oned in the human eecdnomy, no fewer than twenty-one general 
or generating tissues. Butit is evident, that this analysis is care 
ried too far; that the tissties of which the skin and the hair are 
formed, are RAT of the same nature, are analogous in their 
properties, and are nourished in a similar manner ; that the cele 
lular tissue is the common basis of the osseous, i renee 
mmUCOUS, SETOUS, synovial, dermoid, &c. 

Tt must be confessed, that this separate consideration of each 
organic tissue has furnished him with new ideas, ingenious analo- 
gies and useful results, and that his “ Ariatomie generale,” in 
which those researches are contained, is his chief title to glory. 
That glory would be complete, if in that book, and yet more, in 
his other works, he had done his predecessors, as well as his con- 
temporaries, the justice they had a right to expect from him. 

The simple, er elementary fibre, about which so much has been. 
written, may be considered as the philosopher’s stone of physiolo- 
gists. In vain, has Haller himself, in his pursuit of his chimera, 
told us, that the elementary fibre is to the physiologist what the 
line is to the geometer, and, that as all figures are formed from 
the Jatter; so are all the tissues formed from this fibre; Fibra 
enim physiologe id est quod linea geometræ, ex qua nempe figure 
omnes oriuntur. The mathematical line is imaginary, and a 
mere abstraction of the mind, while the elementary fibre is allow- 
ed a material or physical existence. Nothing, therefore, can 
make us admit the existence of a simple, elementary, or primitive 
fibre, since our senses shew us, in the human organization, four 
very distinct materials. 

Among the organs, whether single or combined in systems, 
which enter into the human, organization, there are some whose 
action is so essential to life, that, with the cessation of that action, 
life at once becomes extinct. These primary systems, * whose 
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action regulates that of all secondary systems, are as numerons in 
man asin the other warm- -blooded animals. None of them can act, 
unless the heart sends into the brain a certain quarttity of stad 
vivified by the contact of atmospherical air in the Sanit sad 
tissue. Every serious wound of the brain or heart, every lasting 
interruption to the access of blood into the former of these organs, 
is invariably attended with death. The oxydation of the blood, 
and its distribution into all the organs, is consequently the princi. 
pal phenomenon, on which the life of man and of the most perfect 
beings depend, 


§ VI. OF THE VITAL PROPERTIES; SENSIBILITY 
AND CONTRACTILITY. | 


By sensibility is meant that faculty of living organs, which 
renders them capable of receiving from the contact of other 
bodies, an impression stronger, or fainter, that alters the order of 
their motions, increases or diminishes their activity, suspends, or 
directs them. Contractility is that other property by which parts 
excited, thatis, in which sensibility has been called into action, 
contract or dilate, in a word, act, and execute motions, In the 
same manner, as we have not always a consciousness of the im. 
pressions received by our organs, and as, for example, no sensa- 
tion informs us of the stimulating impression by which the blood 
calls the heart into action, so it is by reflexion only, that we are 
induced to admit the existence of certain motions; of those, for 
instance, by which the humours, when they have reached the 
smallest vessels, become incorporated into the tissue of our organs, 
‘hese motions, to make use of an ingenious cemparison, resemble 
those of the hour-hand, compared with the second-hand of a watch. 
The hour hand appears motionless, and yet in twelve hours it 
describes the whole circumference of the dial plate, round which 
the other hand moves in one minute, with a motion that is 
visible. 

In considering life through the great series of beings that possess 
it, we have seen that those in which itis most limited, or rather in 
which it consists of the least number of actions ee phenomena, 

vegetables, for instance, and animals like the polypus, which have 
no brain, no distinct nervous system, are at once endowed with 
sensibility and contractility in all their parts. All living beings, 
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all the organs which enter into their composition, are impregnat- 
ed, if we may be allowed the expression, with these two faculties, 
necessarily co-existing, and which shew themselves by internal 
and nutritive motions, obscure, indeed, and to be distinguished 
only by their effects, These two faculties appear to exist in the 
degree absolutely required for enabling the fluids that pervade all 
the parts of a living body, to induce the action by which these 
parts are to assimilate such fluids. It is clear, that the two pro- 
perties of feeling and of motion are indispensable to all parts of the 
body. They are properties universally diffused through organiz- 
ed and living matter, but they exist without possessing any 
peculiar organ or instrument of action. Were it not for ‘these 
two faculties, how would the different parts act on the blood, or on 
the fluid whieh supplies its-place, so as to obtain from it the 
materials subservient to nutrition and the different secretions? 
These faculties are therefore given to every thing that has life— 
to animals, to vegetables, to man in his waking hours, or in his 
most profound sleep, to the foetus, to the child that is born, to the 
organs of the assimilating functions, and to those which connect 
us with surrounding beings. Both these faculties, obscure, and 
inseparable, preside over the circulation of the blood, of the fluids, 
and, in short, over all the phenomena of nutrition. 

Though this kind of sensibility is always latent or concealed, it 
is otherwise with regard to contractility, which may be sensible or 
. otherwise. © The bone, which takes up the phosphate of lime, to 
which it owes its solidity, exerts that action without our being 
aware of its taking place, except by its effect: but the heart 
which feels the presence of the blood, without any consciousness, 
on our part, of such sensation, exerts motions that are easily per- 
ceptible, but over which we have no controul, either to suspend or 
- accelerate them. | 

Vital properties in so weak a degree, would not have been sf- 
ficient to the existence of man and of the animals which resemble 
him, obliged to keep up multifarious intercourse with every thing 
that surrounds them; thus they enjoy a very superior kind of 
sensibility, by means of which the impressions which affect some 
of their organs are perceived, judged and compared. This mode 
of sensibility might be more properly called per ceptibility, or the 
faculty of accounting to oneself for the emotions which are expe- 
tienced, ~ It requires a centre to which the impressions may be 
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referred, and therefore it exists only in the animals which, like 
man, have a brain or some organ in its stead; so that the zoos 
“phytes and vegetables, wanting that organ, are equally destitute 
of this faculty. The polypi, and some plants, as the sensitive; per- 
form nevertheless certain spontaneous motions, which seem to ins 
dicate the existence of volition, and consequently of perceptibility. 
But these motions are the eine of an impression, which does not 
extend beyond the part in which it is experienced, and in which 
sensibility and contractility are’ blended, 

The almost latent sensibility of certain parts of the Mans cana 
not be absolutely compared to that of vegetables ; sinee those or- 
gans whose sensibility is so imperfect, manifest in disease a per- 
cipient sensibility, which shews itself by acute pain, and it is even 
sufficient to change the stimulus to which they are accustomed, 
to determine the occurrence of that phenemenon. ‘Thus the 
stomach, on the parietes of which, the food does not in health 
produce any perceptible impression, becomes the seat of very dis- 
tinct sensation and of dreadful pain, when a small quantity of 
poisonous matter is introduced into it, In like manner, we are 
‘not conscious of the impressions excited in the parietes of the blad. 
der or rectum, by the collection of urine or fœcal substances, 
except when their contents have become sufficiently irritating by 
their presence, to excite, in a certain degree, those irritable and sen 
sient cavities, and to transform their obscure, into a very distinct 
sensibility. Is there not reason to suspect, that our unconscious- 
ness, in health, of the impressions made on our organs by the 
fluids which they contain, depends on our being accustomed to 
the sensations which they incessantly excite? so that there remains 
but a confused perception, which in time disappears, and may we 
not, under that point of view, compare all these organs to those of 
sight, hearing, smelling, tasting, and touching, that are no longer 
irritable by stimulants, to which they have long been habitua. 
ted ? | 

* Two systems of organs, very different in their uses and in their 
qualities, enter into the composition of the human body; they are 
as two living and united machines, the one, formed by the organs 
of sense, the nerves, the brain, the muscles, and the bones, serves 
to maintain its connexion with external objects; the other, desti- 
ned to internal life, consists in the digestive tube, and the organs of 
absorption, circulation, respiration, and secretion. ‘The organs 
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ef generation in the two sexes form a separate class, which, as far 
as relates to the vital properties, partakes of the nature of the 
other two. 

By the organs of sense, and the nerves which forma communi. 
cation hetween these organs and the brain, we are enabled to per. 
ceive or to feel the impressions made on us by external objects; 
the brain, the true seat of that relative sensibility, which might 
very justly be termed perceplibility, or the perceptive power, 
(Pott) when excited by these impressions, is able to irradiate into 
the muscles the principle of motion, and to induce the exertion of 
their contractility. ‘This property, which is under the direction of 
the will, manifests itself by the sudden decurtation of a muscle, 
which swells, hardens, and determines the motion of those parts 
of the skeleton to which it is attached. The nerves and the brain 
are essentially the organs of these two properties, a division of the 
former is attended with a loss of sentiment and voluntary motion 
in the parts to which they are distributed. The other kind of sen- 
sibility is, on the contrary, quite independent of the presence of 
nerves; it existsin all organs, although all do not receive nervous 
filaments. It might even be asserted, that the cerebral nerves are 
not at all essential to the life of nutrition ; the bones, the arteries, 
the cartilages, and several other tissues, in which no nerves are 
seen to enter, are nourished equally well with the organs in which 
they exist in considerable number; the muscles themselves will 
carry on their own internal œconomy, notwithstanding the division 
of their nerves; only, deprived of those means of communication 
with the brain, they can no longer receive from it the principle 
of voluntary contraction; instead of that sudden, energetic and 
Jasting decurtation which the will determines in them, they become 
merely capable of those quiverings called palpitations. 

The anatomist who studies the nerves, with a view to ascertain 
their termination, finds them all arising from the brain and spinal 
marrow, and proceeding, by a longer or shorter course, to the 
organs of motion or of sensation: let him take his scalpel and dis. 
sect one of our limbs, the thigh, for instance, he will see the cords 
parting into numerous threads, most of which disappear in the 
thickness of the muscles, whilst others, after creeping for a time 
about the cellular tissue, which joins the skin to the aponeurosis, 
end on the inward surface of the skin, of which they compose the 
texture, and expand into sentient papillæ on its surface, The 
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Dore’, the cartilages, the ligaments, the arteries, and the veins; 
all those parts whose action is not under the controul of the will, 
are without them. Nevertheless, all those parts, which, in their 
natural state, send no perceptible impressions to the var; which, 
whén oncé insulated, may be tied and cut, without any sign of paiñ , 
from the animal, and whose action the will does not controul, arë 
yet endued with a sensibility and a contractility, which enable 
them, after their own manner, to feel and to act, to recognize in 
the Ruids that moisten them, what is suited to their nourishment, 
and to separate that recrementitious mere which has a oid de 
ted their particular mode of sensibility. | 

In confining our attention then, to the consideration of a singlé 
limb, we may easily satisfy ourselves of the existence of two modes 
of feeling, as of two sorts ‘of motion ; a sensibility in virtue of 
which, certain parts can send up to the brain, the impressions 
they receive, to be there objects of consciousness ; and another 
sensibility belenging to all organs without exception, and all that 
Some of them possess, which is sufficient for the exercise of the 
functions of nutrition, and by meansof which they areevolved, and 
are kept upin their natural state; two kinds of contractility, appro- 
priated to the two different kinds of sensibility : :—The one, in vir. 
tue of which the muscles obedient to the will, exercise the contrac- 
tions which it determines; the other, iidepehdert of the will, mani 
fests itself by actions, of which we have no intimation, any more 
than of the impressions by which they are determined. 

The distinction being fairly laid down between sensibility and 
‘contractility, it is easy to understand the origin of the endless dis- 
putes of Haller and his followers, about the parts of the body, in 
man and animals, which are endowed with sensibility and irrita. 
bility. All the organs to which that learned physiologist has de. 
nied these properties, as benes, tendons, membranes, cartilages, 
‘and cellular membrane, &c. possess ouly that latent sensibility, 
and that obscure contractility, commen to all living beings, and” 
without which, it is impossible to conceive life to exist. Ina 
state of health, they are utterly incapable of transmitting to the 
brain perceptible impressions, and of receiving from it the princi. 
ple of manifest and sensible motion. It has likewise been a mat- 
ter of much dispute, whether sensibility and contractility are qua- 
lities of nerves; if these parts are their only instruments, and if 
their destruction is attended with a loss of these two vital proper- 
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ties, in the parts.to which they. are transmitted, We may answef 
in the affirmative, as, fur,as relates. to the sensibility of pérception, 
and the voluntary motion which j is entirely subservient to, it, but 
that the existence of nerves is not at all necessary to the exercise 
of the sensibility and contractility which are, indispensable to the 
assimilation of nutrition. 

: No. part of the living body is absolutely. insénsible, but that 
sensibility of every. organ is so modified, that it is not aerted by 
the same stimuli. Thus, the eye is- insensible to sound, and the ear 
to. light, A solution of tartar. emetic, causes no disagreeable i im 
pression to the conjunctiva ; taken into the stomach, it excites con. 
vulsive motions, while an ahd from which the stomach does not 
suffer, proves a.cause of irritation to the conjunctiva, and brings 
on a violent inflammation of ‘the eye. In the same manner, pur. 
gatives pass along the stomach, without producing any effect on 
that viscus, but they stimulate the alimentary caval, Cantharides 
have a specific action on the bladder ; and mercury on the salivary 
glands. Each part feels, lives, moves, after its own way; in each, 
the vital properties appear under such shades and modifications, 
that they may be looked upon as so many separate members of 
the same family, concurring in one endeavour, working for a com- 
mon end, consentzentia omnia (Hipp.) | 

The faculty of assigning a cause to the sensations, and that of 
moying by volition, which man possesses in common with all ani. 
mals formed with a distinct nervous centre, are essentially bound 
together, For suppose a living being, furnished with locomotive 

organs, but without sensation, placed in the midst of bodies, that 
eyery moment endanger its existence, without any means of dis- 
tinguishing them, it will hasten its own destruction. If percepti- 
bility could, on the other hand, exist independently of motion, how 
dreadful would be the fate af such sentient beings, similar to the 
fabulous Hamadryads, who, immoveably fixed in the trees of our. 
forests, received, without any power to shun them, all the blows 
inflicted on their rustic abode. Dreams place us sometimes in 
situations which giye us ajust idea of their condition. A certain 
danger threatens our existence; an enormous rock seems to de- 
tach itself, to roll and precipitate itself on our frail machine ; & : 
frightful monster seems to pursue us, and opens a yawning mouth 
to ingulf us. We struggle to escape this imaginary danger, to 
ayoid or to repel it, but an irresistible sad fabkaiawe pone 
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shih ty hand paralyses our efforts, and keeps us rooted to the 
sibel : it is a situation of horror and despair, and we awaken overs 
whelmed with the uneasiness which we have suffered. 

Ass there is no part that does not feel, in a manner peculiar to 
itself, so there is no one that does not act, move, or contract, in 
a manner peculiar to itself; and the parts which have been found 
without a power of motion analogous to muscular contractility, 
have remained in that state of immobility, only for want of a 
stimulus fitted to their peculiar nature. Some physiologists say 
they have excited a distinct quivering, in the mesentery of a frog 
and of a cat, by touching them, after they had been previously 
moistened with alcohol, or muriatic acid. ; 

In the operation for sarcocele,* I have often perceived that, 
while with my left hand { supported the tumour, and with a scalpel 
in the right, divided the spermatic chord, the tunica vaginalis 
shewed oscillatory contractions. It visibly contracts in the opera- 


tion for hydrocele. The injection of an irritating fluid determines 


evident motions in the tunica vaginalis. The osseous tissue, not. 
withstanding the phosphate of lime with which it is incrusted, is 
susceptible of a contraction, whose effects, though slow, are never- 
theless undeniable. After teeth have been shed or extracted, the 
edges of the alveolar processes become thinned from contraction, 
and the alveolar cavities disappear. ‘These facts appear to me to 
prove, still better than all’ the experiments performed on living 
animals, (experiments of which, by the bye, the results ought not 
too confidently to be applied to the œconomy of man) what one 
_ should think of the assertions of Haller and his followers, on the 
insensibility and inirritability of the serous membranes, and of the 
_ organs ofa structure analogous to their’s. 

We will, at present, say nothing of the porosity, of the divisi. 
bility, of the elasticity, aud other properties which are common 
to PAPE bodies and inanimate substances, These properties are 
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* The contraction of the membrane; formed by the expansion of the cremas- 
ter muscle, has doubtless assisted in rendering more distinct the appearance in 
question, This effect must be particularly distinct, at the moment of dividing 
the spermatic chord, The contractions of the same muscle corrugate the skin 
of the scrotum, when this part” is exposed to cold, ‘and draw up the testicles 
towards the inguinal rings, The contractility of the skin of ihe scrotum has but 
little influence in producing this ‘effect, + HANT ES 2 
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never possessed in their whole extent, and if-all their purity, if 
that expression may be allowed. Their results are always influ 
enced by the vital power, which constantly modifies the effects 
which seem to depend most immediately upon a physical, chemical, 
or mechanical cause, or upon any other agent whatsoever. Not 
so with the truly vital extensibility, which is so manifest in cer. 
tain organs, as the penis and the clitoris. When excited, they be. 
come turgid and dilated by the afllux of humours, but that effect 
does not depend on a peculiar property, distinct from sensibility 
and contractility. These parts dilate, their tissue stretches under 
the action of these two properties, which would occasion the same 
phenomenon in all other parts, if their structure were similar. 

The same applies to caloricity, or that power inherent in all liv. 
ing beings, of maintaining the same degree of heat, in varying tem. 
peratures. In consequence of which property, the human body 
preserves its temperature, of from thirty to forty degrees (of 
Reaumur’s scale) under the frozen climate of the polar regions, as 
well as in the burning atmosphere of the torrid zone. It is by the 
exercise of sensibility and of contractility, that is, by the exercise 
of the functions over which these vital powers preside, that the, 
body resists the equally destructire influence of excessive heat and 
cold. À 

If one were to admit calorictty as one of the vital se: à 
‘because, according to Professor Chaussier, that power of preserving 
a uniform warmth is a very remarkable phenomenon, one might 
be led to suppose, a distinct cause or a peculiar property to oper-. 
ate in producing other phenomena of no less importance. Lie 

Barthez and Professor Dumas have fallen into the same error, 
the former, in wishing to establish the existence of a power of 
permanent situation in the molecules of muscular fibres ; the latter, 
in adding to sensibility and contractility a third property, which 
he terms the power of vital resistance. Living muscles are torn 
with much more difficulty than when dead, because the contracti. 
lity which these organs possess in the highest degree, is inces. 
santly tending to preserve the contact of the molecules, the series 
of which forms the muscular fibre, and even to draw them into | 
closer connexion. This fact, which is brought forward as a proof 
of the existence of set power, is easily explained, on the 
principle of contractility. 

Organized and living bodies resist putrefpetion, from the very 


27 
circumstance of their being endowed with life. The continual 
motion of the fluids, the re-action of the solids on the fluids, the 
successive and’ continual renovation of the latter, by the reception 
of new chyle, their constant purification by means of the secre. 
tions, through which the products animalized in excess ere parted 
with, such are the causes which prevent the putrefactive action 
+ taking place in bodies endowed with life, notwithstanding 
the multiplicity and the xolatility of their elements, Their pre. 
servation is therefore a secondary effect, and depending on the 
exercise of the functions regulated by sensibility and contractility. 
Nature is distinguished for deriving a multitude of effects from a 
very small number of causes, it therefore shews a very imperfect 
acquaintance with her laws, to assign a separate cause to each 
fact. | 
The separation of the chyle, which takes place in the déoilhuiss 
from the admixture of the bile with the alimentary substance, the 
vivification of the blood by respiration, the secretion of the fluids 
in the conglobate glands, nutrition in the organs, are so many acts 
of the living economy, to which one might feel disposed to assign 
distinct causes ; but these chemico-vital processes, are.so subordi. 
nate to sensibility and contractility, that they are met with, only 
in organs endowed with these two properties, and they take place, 
in a degree more or less perfect, according to the condition of 
these properties in the organs in which they occur, | 
We have stated that there exist two great modifications of sen. 
sibility and contractility ; that sensibility is divided into percipi. 
ent sensibility and latent sensibility, that contractility is at times 
voluntary, at others énvoluntary, and that the latter may be pers 
ceivable or insensible, 


Percetving. (cerebral, nervous, animal sensi. 
bility, perceptibility. ) | + 
‘With consciousness of impressions or percepti- 
bility; it requires a peculiar apparatus. 
sensiBILity, } Latent. (nutritive, organic sensibility.) 

: 1 Without consciousness of impressions; or, ge. 
neral sensibility, common to every thing that 
has life sit has no peculiar organ, and is found 
universally diffused in living parts, animal oy 
vegetable, — shite 
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[Heure and sentient, subordinate to pereep- 


tibility. . + “im ayy f ‘ at} Yay {ts 
sara à Involuntary and insensible, corresponding to 
sde RE Jatent sensibility. Tonicity. Yat wge to 
| Involuntary and pentiené sw aidés 


“The case’ of this last modification of contractility, appears to 
ae ‘on ‘the peculiar organization of the system | of ihe Break 
sympathetic nerves. ‘From these nerves, ‘the heart, the digestive 
canal, &c. seem to receive the power of exerting senile contrac- 
tion, an ‘effect produced by the direct application of à stimulus, 
and over which Volition has no controul, as will be Stated th speak- 
ing of thôse ‘nerves. ” mepnceh fret: 8 

~ Sensibility and” SR ARES offér'a vast number of differences, 
the principal of which depend on the age, the sex, the regimen , 
the climate, the’ state of waking’ or of sleep, of health or of sick. 
ness, on the relative developement of the lymphatic, cellular or 
adipose systems, and on the proportions Whe exist between tte 
nervous and muscular systems. ! 77 ee dog 

In the first place, the principle of sensibility and of contracti- 
lity may; in its action; be likened to a fluid flowing from any source 
whatsoéver, which is consumed, repaired; and drained by use, re 
supplied, or exhausted, eqnally! Hehe age PEN con- 
centrated ‘on certain orbs? dr rh Mearns anti nest dit 
, Secondly. Setisibility, like contractility, “is series dite 
at the instant of birth,’ and seems ‘to SEE Hire or less rapidly 
till death. ‘Ly Y WP PAVEUTEN SD FH abe: HO Fru readied? 

»Phirdly. “The liveliness’ awd fréquency: of impressions ‘Wear ft” 
out very early. : It, in a manner, repairs itself, that is, recorers i ifs 
original delicacy, when the sentient organs have beet’ tong’ at yest. 
#4 hus, an epicure whose taste has grown dull with high living , will 
recover all its accuracy, if during several months, instead of spiced 
ragouts and Spirituous liquors, . he lives on, dry bread and plain 
water, In like manner, contractility becomes. exhausted in the 
muscles which ¢ are too Jong lost and it ds ator during 
the repose of sleep. | ene 

Four thly, The following à is an saree of “the mn, manner in which sen- 
sibility becomes. concentrated on one organ, and appears to forsake 
the others: . when the, venereal excitement is in its highest degree, 
animals under its influence, receive blows and, stings without pain. 
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Pomestic animals in that condition, are often ill treated, without 
appearing to feel what is done to them. If the hind legs of the 
toad are cut off, at the time that he is holding the female firmly 
embraced, and is pouring his prolific seminal fluid on the ova 
«which are issuing at her anus, he does not lose his hold, he seems 
insensible to every other sensation; as. a man who is taken up. 
with one thought, and absorbed in reflexion, is scarcely diverted 
‘from it by any means that can be employed. When during the 
influence of satyriasis, the vital power is carried to excess in the 
penis, patients have been known, (as we are told by Aetius) to 
cut off ‘both: their testicles, without suffering the pain usu- 
ally attending’ so severe an operation. ‘It is by this law of sensi- 
bility, that we are to explain the observation of Hippocrates, that 
two parts ofithe body cannot be in pain at the same time. If two 
pains come on at once, the more violent prevents the slighter from 
being felt ; Ambo partes non possunt dolere simul. Duobus do- 
loribus, simul orientibus, vehementior obscurat alterum. (Hipp.) 
In cases of scrophulous swellings, the parts are observed to in- 
flame, to become painful, and suppuration occurs but rarely in 
every part at ance, if the case is serious and attended with acute 
pain. The germ of a disease or of a slighter affection, may some- 
times remain dormant under a greater pain. [ was once over- 
turned in’a carriage, from the awkwardness of the coachman, the 
windows were broken and my wrists sprained. The right wrist 
which had+suffered most, swelled first; [ employed the proper 
treatment, and when at the end of arweek, the swelling and pain 
had almost completely ceased, and the right hand was beginning 
to recover its suppleness and flexibility, the left wrist swelled and 
in its turn became pained ; ; two complaints, if they may be called 
such, appeared i in vibe baggy and separately went through their 
devine course. 
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* John Hunter maintains from theory, the position that no ei different fevers 
can take place at the same time in the constitution, but that if the two causes of © 
disease exist together, the diseases themselves must be vicarious, And he verifies 
his reasonings from experience, 

“6 On Thursday the sixteenth of may, 1775, I pda a pren s child, 
and it was observed that I made pretty large punctures, On the Sunday 1 08 
ing, viz. the nineteenth, he appeared to have received the infection, a small in- 
Sammation or redness appearing round each puncture, and a small tumour. On 
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The perfection of one sense is never obtained, but at the ex. 
pence of another; the blind who bestow more attention on the sen. 
gations communicated by the sense of touch and of hearing, often 
astonish us by the delicacy of these organs, so that, as has been 
observed, those who, to improve the human voice, have dared to 

‘mutilate their fellow creatures, by depriving them of the organs of 
generation, might have bethought themselves of putting out their 
eyes, to render them more sensible to the sweet impressions of 
harmony. | 

Fiftbly. : During sound PAU the coralie of the peigipient fa. 
culty,and that of voluntary contractility, are entirely suspended: 
During that state, it seems as if some covering were thrown over 
the sentient: extremities. We know how hard the hearing be 
comes, how dull the senses of smell and of taste become, how dim 
the sight, a cloud spreading before the eyes, the moment we are 
falling asleep.. Vir quidam exquisitissima sensibilitate preditus, — 
semi consopitus coibat; huic, ut si velamento levi glans obduc: 
tus fuisset, sensus voluptatis referebatur. 

‘Sixthly. Sensibility is more lively, and more easily excited, in 
the inhabitants of warm climates, than in those of northern re: 
gions. What a prodigious difference there is, in that respect, be. 
tween the native of Germany and of the southern provinces of 
France. ‘Travellers tell us, that there are in. the neighbourhood 
of the poles, natives, so littie endowed with sensibility, that they feel 
no pain from the deepest wounds. The inhabitants of the coast of 
North America, if we may believe the testimony of Dixon and 
Vancouver, thrust into the soles of their feet, sharp nails and 
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the twentieth and the twenty-first, the child was feverish, but I declared that it 
was not the variolous fever, as the inflammation had not at all advanced since 
the nineteenth. On the twenty-second, a considerable eruption appeared, which 
was evidently the measles, and the sores on the arms appeared to go back, be. 
coming Jess inflamed. 

On the twenty-third he was very full of the measles; but the punctures on the 
arms were in the same state as on the nreceding day. 

* On the twenty-fifth, the measles began to disappear, on the twenty-sixth and 
twenty-seventh, the punctures began again to look a little red. On the twenty- 
ninth, the iaflammation increased, and there was a tittle matter formed, On the 
thirtieth, he was seized with fever. The small-pox appeared at the regular 
time, went through its usual course, and terminated favourably.” 

gi | Hunter on Inflammation, page 5. 
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pieces of glass, without feeling the slightest uneasiness, On the 
contrary, the slightest. prick from a thorn, for instance, in the 
foot, is in the strongest African, frequently followed by convul- 
sions and locked jaw. The impression of the air, is alone suffi- 
cient to produce the same accident in the negro children in the 
colonies, the greater number of whom die of locked jaw, a few 
days after birth, 

Montesquieu* very justly observed this difference vie exists 
in the sensibility of the southern and northern nations, and he 
says of the latter, that ‘‘if you would tickle you must flay 
them.” 

Now, as the imagination is always proportioned to the sensi- 
bility, all the arts that are cultivated and brought to perfection, 
only by the exercise of that faculty, will flourish with difficulty 
near the icy polar regions, unless the powerful influence of cli- 
mate be counteracted by well directed moral and physical cau- 
ses. 

Man is of all beings, the one that most powerfully resists the 
influence of external causes ; and although the influence of climate 
is sufficient to modify his external appearance, so as to lead toa 
division of the species into several distinct varieties or kinds, this 
superficial impression is very different from the great alterations 
to which other beings are exposed, from the mere change of cli- 
mate. Man is every where indigenous, and exists in all climates ; 
while the plants and animals of the equator languish and die when 
conveyed to the polar regions. From the flexibility of his nature, 
man enjoys the power adapting himself to the most opposite situ- 
ations, of establishing, between them and himself, relations com- 


* This philosopher has borrowed from the father of physic, one of his most 
brilliant and paradoxical opinions. In his conception, warm climates are the 
seat of despotism, and the cold, the seat of liberty. This erroris completely re. 
futed in the profound and philosophical work of Volney on Egyptand Syria, He 
shews, that what Montesquieu has said of cold climates, applies to mountainous: 


regions, while a champaign is more favourable to the establishment of tyranny. 


Hippocrates had said of the Asiatics, that their being less warlike than the Eu 


ropeans, depended on the difference of climate, and likewise on the despotic 
form of their government, And he observes, that men who do not- enjoy their 
natural rights, but whose Sr ek are controuled by masters, cannot feel the 
bold passion of war,” SCORE 1 ‘nil 
so Bee chap, XI. on the varieties of the human species. 


4 


eee 


32 

patible with the preservation of life, . Nevertheless, it is not witlis 

vut difliculty that, man undergoes these changes, and aceustoms 

himself to new impressions. ‘The periodical return of the seasons > 
determines that of certain derangements, to which the animal eco, 
nomy is subject. The same diseases manifest themselves. under, 
the influence of the same temperature, and to use an ingenious. 
comparison, resemble those birds of passage which visit us at sta- 

ted seasons'of the year,, Thus, hemorrhages and eruptive affections 

come on with the return of the spring, summer comes attended. 
by bilious fevers, autumn brings on a return of dysenteric'affecs 
tions, and winter abounds in inflammation of the lungs and other 
parts. The influence of climate, on the human, body, does not 

shew itself merely in occasioning epidemic diseases, the consider: 

ation. of which leads to the establishing what physicians call medé+ 
cal constitutions, This influence eperates on man in health, as 

well as in sickness; and to say nothing of the alterations which. 
our moral nature experiences from the tendency to love,. rendered 

more impetuous with the return of spring, or of the melancholy to 

which nervous peeple are often subject towards the end of autumn, 

when the trees are shedding their leaves, the increase of growth is: 
particularly remarkable at the time of the first growth of plants, 
as was observed again and again, by a friend of mine, physician to. 
a large seminary. . 

Seventhly. Sensibility is greater in women and children: their 
nerves are likewise larger and softer, in proportion to the other 
parts of the body. In general, the principle of sensibility seems 
to decrease, in proportion as it has contributed to the. develope- 
ment of the acts of life ; and the power of being impressed, by. 
external objects, diminishes gradually with age, so that there is a 
period of decrepid old age, at which death appears a necessary 
consequence of the complete exhaustion of that principle. In 
short, as [ have said in describing the progress of death, at its 
approach, sensibility shews increase of activity and liveliness, as 
ifits quantity required to be completely exhausted, before the ter, 
mination of existence, or as if the organs made a last effort to cling 
to life. | 
* The developement of the cellular and adipose substance, dimi- 
nishes the energy of sensibility, the extremities of the nerves be- 
ing more covered, and therefore not so immediately applied to the 
objects, the impressions which are felt, are more obscure. The 
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fat operates on the nerves, as wool would do on. vibrating chords; 
if wrapped round them, to fix pO 1M abet nn a 
and stop their vibrations} 7°: ony ns ‘ei Aoive 

Very nervous women are very thin; worm of: si, sensibility 
have seldom much “embonpoint. | Swine, in which the nerves are 
covered by a'thick layer of fat, are ‘the most insensible of all anis 
mals. The susceptibility of the vtt cia be diminished, and their 
sensibility blunted by pressure.” The application of a bandage 
firmly rolled round the body and limbs’of an hysterical woman, 
will diminish the violence of her fits. In dressing wounds affec. 
ted with what is called the hospital gangrene} I have often re. 
lieved the pain, by desiring : an assistant to whe tales As te 
above the sore, | 

Nintkly. There exists Dorélé the force of the fies: and 
the sensibility of the nerves, between the sensible energy and the 
force of contraction, a constant opposition, so that the most vigor- 
ous athlets, whose muscles are capable of the most prodigious 
efforts, and of the most powerful contractions, are but slightly 
affected by impressions, and are with difficulty roused into action, 
as we have explained in giving a history of the nervous and mus. 
cular temperaments, which are characterized by this difference 
Hence, man has more sensibility than the quadrupeds, although 
his nerves are smaller than theirs, which seem destined to set the 
muscles in action, und to serve as nerves of motion, rather than of 
sensation, ‘| 9° 4 aes | 

There is no muscular fre, however minute, in nary we are not 
obliged to admit the existence of a small nervous filament, to 
which it probably owes the power of contracting ; contractility, 
at least voluntary contractility; does not appear to be inherent ia 
the muscular fibre, nor independent of the nerves, through the me- 
dium of which, the will determines the action of the muscles; and, 
if these last organs when insulated; contract on the direct applica- 
tion ‘of a stimulus, is there not reason to suspect, that this stimu: 
lus acts on that portion ef nerves which remains in the müscle,: ai 
ter it has been insulated, and which is’ intimately. united. to: its 
fibres ? The animals which have no ‘distinct nervous sy stem, possessi 
at once in all ‘their parts, sensibility ‘and contractility; these two: 
properties becoiné blended in the organs, as well as in the pheno.’ 
mena of life, and can be perceived separate, only by a pure abstrac. 
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tion of the mind, which considers,in succession the impression 
produced on. ‘these beings, and the motion of their substance, 
which is an immediate consequence of that impression. 

We will not enter any farther into a consideration of the laws 
and phenomena of the vital properties, for fear of being led into 
useless repetitions, when we come to the history of the functions 
over which they preside. We will conclude what relates to them, 
by presenting the two most important features of their dite I 
“mean, sym pathy and habit. | 


§ VIL. OF SYMPATHY. 

There exist among all the on of the living body, i intimate je 
tions; all correspond to each other, and carry on a reciprocal. 
intercourse of sensations and affections. ‘These links which unite; 
together all the organs, by establishing a wonderful concurrence, 
and a perfect harmony among all the actions that take place in 
the animal economy, are known under the name of sympathies. 
The nature of this phenomenon is yet unknown; we know not 
why, when a part is irritated, another very distant part partakes 
in that irritation, or even contracts: we do not even understand 
what are the instruments of sympathy, thatis, what arethe organs 
which connect two parts, in such a manner, that when one feels or 
acts, the other is affected. But though beyond explanation, sympa- 
thy is not the less important in the economy of living beings; and 
these connexions between remote parts, constitute one of the most 
remarkable differences between those beings and inorganic bodies. 
Nothing similar is observable in dead or inanimate nature, in which. 
all things are connected together, only by palpable and material, 
links; here the chain is invisible, the connexion evidenty the cause 
dealt and the effect apparent. | 

-Whytt has clearly shewn, that the nerves cannot be sort 
as the exclusive instruments of sympathy, since several muscles of 
limb which ‘receive filaments from the same nerve,.do not sym. 
pathize together, while there may be a close and manifest relation 
between two parts, of which the nerves have no immediate con 
nexiom, since each nervous filament having one of its extremities. 
terminating in the brain, the other, in the part to which it is sent, 
remains distinct from those of the same trunk, and does mot com- 
muicaie with them. 
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 Sympathies may be distinguished into different kinds. In the 
first place, two organs, which execute similar functions ;—the kids 
nies may supply each other’s office.» When the uterus is in a state 
of pregnancy, the breasts participate in its condition, and there ts 
determined into them a flow of humours necessary to the secretion 
which is to take place. Secondly. The continuity of membranes 
is a powerful source ef sympathy. ‘The presence of worms in the 
bowels, determinesan uneasy Se a ac nostrils. When 
there is a stone in the bladder, a certain degree-of itching is felt 
at the extremity of the glans. The secretion’ of several fluids is 
determined in the same manner ; thus, the presence of food in the 
mouth, brings at the extremity of the parotid duct, an irritation 
which extends to the parotid glands, calls them into action, and in: 
creases their secretion. Thirdly: If the pituitary membrane is 
irritated, the diaphragm with which’ it has no immediate organic 
connexion, nervous, vascular, or membranous, contracts, and occa. 
sions sneezing. Is not this sympathy one of those which Haller: 
ascribed to 4 re-action of the sensorium commune ? If the impres- 
sion produced on the olfactory nerves by snuff, is too powerful, the 
_ uneasy sensation is transmitted to the brain, which determines to. 
wards the diaphragm, a quantity of the principle of motion suffi- 
cient to enable that muscle suddenly to contract the dimensions of 
the chest, so asito expel a column of air, that may detach from the’ 
pituitary membrane, the substances that are a cause of uneasiness 
toit. Fourthly. Does not the principle of life seem to controul 
at pleasure, the phenomena of sympathy ? The rectum, when irri- 
tated by the presence of the excrements, contracts; what cause 
determines the accessory and simultaneous action of the diaphragm 
and abdominal muscles? Does this connexion depend on or- 
ganiccommunications? Why, then, is notthe sympathy reciprecal, 
and why does notthe rectum contract, when the diaphragm is irri- 
fated? Fifthly. Can the repeated habit of the same motions ex- 
plain the harmony which is observed in the symmetrical organs 2 
Why, when our sight is directed to an object, placed laterally, does 
the rectus externus of the eye on that side, act at the same time as” 
the rectus internus ofthe other eye? ‘The indispensable utility of 
this phenomenon, in keeping a parallelism of the axis of vision is’ 
very obvious, but who can assign the cause? Why are rotatory 
motions, in different directions, performed with so much difficulty 
by the arm and leg of the same side of the body. Canit be called’ 
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a just idea of the innumerable varieties of this phenomenon, and 
of its frequent; anomalies, to say, with Rega, that there are sym- 
pathies of. actéon or of. contractility (consensus, aclionum has 
pathies of, sensibility (consensus passionum.) 1. eo} 

» AU these difficulties renderit pardonable in, Whytt, to ied ‘con 
mete t the soul asathesseé ‘cause of sympathy ; which was,in 
fact, a modest avowal of. the difficulty of: explaining the subject. 
We are not justified in considering sympathy.as an anomalous acs 
tion, as anjaberration .of, the vital power. .Can jit, be said, that 
the natural. -order,,of. sensibility; and irritability i is inverted, in the 
sympathetic erection of the clitoris and of the nipple, or in the tur. 
gescence, of. the breasts, determined by the he ae state, a the 
UGS motos eluded vile job reine dd v 
oj Ibis. by. means of. syspathy that a Rk organs concur insthe 
same. end, cand, yield , each other, mutual assistance, . It! affords: us 
the means of explaining, how/an affection at first local or limited 
in its ‘extent, spreads, and extends toall the systems; itis thus 
that_ every morbid:process.is carried. on. . The. diseases) termed 
general, always originate, through the medium of, association, in 
the insulated, affection of an organ or a system oforgans., 4) 

In fact, the affections which appear to us most complex, 1 Wt 
nulinlicng the variety and the dissimilarity of their symptoms, « 
sist of only one, or of a small number of primitive or essential ua) 
ments, all the rest are accessory, and depend on, numerous sym~ 
_ pathies of the affected organ, with the ether organs of, the animal 
economy. Thus, if the stomach isthe seat of irritation, from 
foulness of its contents, pains of all kinds come on, but especi "4 
in the head and limbs, with a burning heat, nausea, loss of a 
tite, anxiety, and, these symptoms constitute a disease. which 4 


pears to affect the whole system. 6). | TRUE Lau Oe 
To go.on with the same illustration, the baie LE oppres- 
sed by irritating substances, contracts spontaneously to get of 


them. | The universal disturbance which their presence o¢ ons, 
seems directed towards the same end, as if the suffering organ call- 
ed upon all the others to assist in relieving it. Ko 2 

These synergies, or aggregate motions, tending to one ends 8 
arising out of the laws of sympathy, constitute the diseases termed 
general, as well asthe greater,part of those which are called local, 
It is by means of them, and through these kinds of organic insur- 
rections, if we may be permitted to use that expression, which 
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perfectly expresses our meaning, that nature struggles with advan, 
tage, and rids herself of the morbific principle, or of the cause, of 
the disease ; and the art of exciting and directing these, actions, 
furnishes the materials of the most important doctrines of the prac- 
tice of medicine. I have used the terms excite and direct ; for, it 
is necessary at times to increase, at others to diminish their inten- 
sity | and force, and’ on some occasions de excite them, when natrire, 
overw helmed under ¢ disease, i is almost inca ble of re-action. ‘This 
last circumstance belongs’ to! the’ diseases the most dangerous 
kind, if we include those! in which: ‘the efforts) of. nature; though 
marled by a ‘certain degreé of | energy, dre without connexion, or 
consélit, ‘and frustrated by their want of coherence, The character 
of ‘these affections was first well ‘expressed by Selle,who'substitus 
ted, for the term. ‘walignanit, which used 'to be applied to them withs 
that of ataxic, which points ‘out very 
1 L the ivregülar À succession: of their 


out any precise meaning, ut 
correctly, the Mist ‘of order, 
_symptoms.* ! Hey SHY SOOM BRON IP SIT MAI à 
Bai casi’ ‘of svipthies à af the HE prtance in the 
| practice of medicine: # + When we Gish to avert an. irritation fixed 
in a diseased organi, éxpétie enicéand | © béervation | prove, that itvis 
n thé organ ‘which bears to itthe closest sympathetic connexionsy 
hat it is usef ul to o apply’ medicines sien 8 to excite counter irrié 
tation. Ho! ISTOTER EMF OF ENTS no 139 ail} (hi 
This might perhaps be the fittest place ‘okinyuire intotthé na. 
ture of those concealed relations which’ draw ten together, and of 
those aversions which prevent'their’ union; to discover the causes 
of those secret impulses which lead two beings tow ards each other, 
d force them to yield to an irresistible propensity. We might 
inquire into the reason of antipathy, and in: ‘a word, establish the 
complete theory of moral sentiments and EE Such an uns 
dertaking i is lb above our ie and besides, does not abs 
apartely Paes to our rg uiere, ould eq ue a considerable 
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+ Symptomata nervosa, nec inter se, neque causts ve ne tn. 
Ordo tert, atactæ, C. G, Selle. Rudimenta pyretologiæ met odicas, 


+ This information may be obtained, by consulting the ean of ie ancients, 
and especially of Hippocrates, who appears to have felt all the importance of this | 
subject. Among the moderns, Vanhelmont , Baglivi, Rega, Whytt, Hunter, Bare 
thez, and Bichat, _ have collected on this subject, a great number of facts obtain.’ 


ed from experiments on ee dl and especially | ‘from observations ‘on disea~ 
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time, and who evér should undertake it, would be in considerable 
danger of losing’ his way at every Shoes in the extensive field of 
Re FA à | | ? 


§ VII. OF ee 


‘It is easier to feel the meaning of this term than to define it, 
Habit, however, may. be said to consist in the frequent, repetition 
of certain acts, of oa motions, in which the whole body. par. 
ticipates, or only some of its parts. The most remarkable effect 
of habit, is to weaken after a time the sensibility of organs, Thus, 
a catheter introduced along the urethra, and allowed to remain 
there, causes during the first day rather sharp pain, on the second 
day it feels less uneasy ; on the third day, it is only troublesome, 
and on the fourth, the patient scarcely | feels it. The use of snuff 
at first increases a Lay in the nose, but if conti. 
nued a certain time, it ceases t6 affect the pituitary membrane, 
and the secretion would diminish considerably, ‘but for the prac- 
tice of increasing daily the quantity of that acrid powder; the pre. 
sence of a canula in the nasal duct, after the operation for fistula | 
lachrymalis, increases at first the mucous secretion of that canal: 
but in proportion as it becomes accustomed to the extraneou 
body, the secretion returns to its natural condition. 

It is only by our sensations that we are aware of our ten 
Life, to make use of the figurative language of. system, of a mo. 
dern writer, consists in the action of stimuli on the vital pow- 
ers. (Tota vita, quanta est, consistit in stimulo, et vi vitali. 4 
Brown.) Sentient beingsgfeel a continual necessity of renewe: 
emotions; all their actions tend to the obtaining agreeable | i 
dilébrechhle sensations; for, in the absence of other sensations, | 
pain is sometimes attended with enjoyment. ase who have ¢ exe, | 
hausted every kind of enjoyment, and who have had no she 
ungratified, are led to suicide from a weariness of life ; whe 
live, when all power of feeling is gone? : sas y 

The following i is the most extraordinary and: remar kble te 
known, of the manner in which habit and a frequent repetition 
of the same impressions, wear out by degrees the sensibility of or. 
gans. A shepherd, about the age of fifteen, became addicted to 
onanism, and to such a degree, as to practise it seven or reg 
times ina day. Emission became at last so difficult, that he wou 
strive for an hour, and then discharge only a few drops of blood 
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At the age of six and iwenty, his hand became insufitcient, ali he | 
could do, was to keep the penis in a continual state of priapism. | 
He then bethought himself of tickling the internal part of his 
urethra, by means of a bit of wood six inches long, aud he would 
speñd in that occupation several hours, while tending his flock in 
the selitude of the mountains. By a continuance of, this titillation 
for sixteen years, the canal of the urethra became hard, callous, 
and insensible. The piece of woed EN as ineffectual 
as his hand; at last, after much fruitless effort, G. one day in 
despair, drew from his pocket. a blunt knife, and made an incision 
into his glans, along the course of the urethra; this operation, 
which would have been painful to any ene -else, was in him 
attended with a sensation of pleasure, followed by a copi- 
ous emission. He had recourse to his new discovery, every time 
his desires returned, When after an incision. into the cavernous 
bodies, the blood flowed profusely he stopped the hemorrhage, by 
applying around the penis a pretty tight ligature. At last, after 
repeating the same process perhaps a thousand times, he ended in 
splitting his penis into two equal parts, from the meatus urinarius 
to the scrotum, very near to the symphysis pubis. When he 
d got so far, unable to carry his incision any farther, and again 
duced to new privations, he had recourse to a piece of wood, 
shorter than the former: he introduced it into what remained of 
the urethra, and exciting at pleasure the extremities of the 
ejaculatory ducts, he provoked easily the discharge of semen. 
He continued this about ten years; after that long space of time, 
| day introduced his bit of wood sacareless|y, that it slipped. 
his fingers and dropped into the bladder. Excruciating pain 

and serious symptoms came on. The patient was conveyed 
_to the Hospital at Narbonne. The Surgeon, surprized at the sight. 
of tyio penes of ordinary size, both capable of erection, and in 
th: e diurstee on beth sibs and seeing besides from the 
ym t! edges of the division, that this conforma. 

tion was n ot 1, obliged: the patient to give him an 
account of his life, which he did, with the details which have 
been related. . This:wretch was cut as for the stone, recovered of 
the operation, but died three months after, of an abscess in the right 
side of the chest, his phthisical state having been evidently brought | 

on by the practice of onanism carried on nearly forty years.* 


* Chopart, maladies des voies urtnires, Tome IT. 
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® The habit’ of suffering, renders us in'the’end insensible to pains 
but every thing 'in. this world is balanced, and if habitilightens our 
evils, by blunting sensibility, iton the other hand drains the source 
of our sweetest enjoyments, : Pleasure: and pain, these two 
extremes of sensation, in a manner, approximate to each other; 
and become indifferent to him who is accustomed to them. ence’ 
arises ‘inconstancy, or rather that insatiable desire of varying the 
objects of our inclinaiions, that imperions want of new emotions; 
hence we possess with indifference what we pursued with the utmost: 
ardour and perseverance, and éven cease to be ee by re 
~ charms which once held us captivated. if 

A striking instance of the powerfnl influence of habit on the 
action of organs, is afforded by that criminal who, we are told by: 
Sanctorius, was taken ill on being removed from a noisome> 
dungeon, and did not recover till he was replaced in the impure: 
dir to which he had been lorigv accustomed. * Mithridates, that 
formidable rival ef the Roman power, dreading to be taken alive: 
by his enemies, tried in vain to put an end to his life, by taking 
large doses of ‘the most subtle poisons, because he had long 
inured himself to their action.* It has, therefore, been justly 


said of habit, that itis a second nature, whose laws ought to . 
0 


respected. 

The organs of generation in women, in consequence of their 
lively sensibility, are in an especial manner submitted to. the 
powerful influence of habit. The womb, after a miscarriage, has 
a tendency toa renewal of the same occurrence, when the same 
period of pregnancy eo so that the greatest precautions 
necessary to prevent abortion in women, who are subject to. 
when they have reached the month in which they before mis. 


carried. Min 20 Linge 


May not death be ae A as a natural consequence of the — 


at 
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laws of sensibility? Life, depending on the continual excit 
of the living solids by the fluids which moist 
because the parts endowed with sensibility ; ctility, after 
long habitude of the impressions of those fluids, ose their capacity. 
of feeling them. Their action gradually extinguished, would 


_# Jn some very rare cases, habit produces a quite contrary effect. Cullen” 
states, that he knew persons so accustomed to excite vomiting in themselyes, 
that the twentieth part of a grain of tartar emetic was suflicient w” ‘excité hi 
convulsive action of the stomach, Le ue tie of) ® 
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perhaps revive, if the energy of the stimulating power were 
increased. | 

A knowledge of the power of habit, is a useful guide in the 
application of remedies, the greatest part of which operate in the 
cure of diseases, only by modifying sensibility, A wound in 
which lint has kept up the degree of inflammation necessary to 
citatrization, becomes insensible to that application, the parts 
become sptingy and soft, and the cure is protracted. The lint 
should then be covered with an irritating Mer and the pledgits 
soaked in an active fluid: one may safely increase the doses of a 
medicine which has been long employed. Thus, in the treatment 
of the venereal disease by mercurials, the dose is to be gradually 
increased; with the same view, Frederic Hoffman recommended. 
in the treatment of chronic diseases, that the remedies should be 
suspended for a time and then resumed, lest the system should get 
accustomed to them and their influence be lost. The same motive 
should Jead one to vary the treatment, and to employ, in succes- 
sion, those medicines to which nearly the same qualities are 
assigned, for, each of them calls forth the sensibility in a peculiar 
manner. The nervous system may be compared to an earth 
abounding in various juices, and for a full display of whose 
fecundity, it is necessary that the husbandman commit to it the 
germs of various plants. 

It is very remarkable that habit, or the frequent repetition of 
the same act, which uniformly, under all circumstances, and in all 
organs, blunts physical sensibility, should improve the intellect, 
and increase the facility, and activity of execution of all the 
operations of the understanding, or of the actions which depend 
onthem, % Habit impairs the sensitive power, andimproves the 
judgment. Bichat was therefore incorrect, when in his distinction 
of the organs which are subservient to the functions of assimita. 

, from those which serve to keep up our relation with the 

minding objects; he maintained, that the sensibility of the 

ean becomes more exquisite, while the sensibility of the former 
becomes impaired from habit. 

But can a painter, because he judges more correctly than the 
ignorant, of the beauties of a picture, be said to see it better? 
Surely not, for, he may with a sight far less penetrating, and more 
infirm, form a more accurate analysis, from the habit which he has 
acquired, and judge with a great deal more promptitude and 
certainty, of the several parts and of the whole; just as the 
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practised ear of the musician seizes, in a piece of musi¢, and 
ducing the most rapid execution, the expression and the value of 
all the notes and tenes. The error has arisen, from its being 
forgotten, that, correctly speaking, it is not the eyes that see, or 
the ears that hear; that the impressions produced. by the sounds on 
these organs, are but the occasional cause of the sensation, or of 
the perception of which the brain is the exclusive seat. Which has 
the more delicate sense of hearing, the North American savage, 
who hears the noise of the step of his enemies, at distances that 
astonish us, or the artist who does not hear a person speaking 
at the distaiieé of fifty paces from him, but who directs with 
judgment, all the operations of a great orchestra, and who 

. distingaishes skilfully, the effect of each part ? 

Bring down to a frugal Pythagorean regimen, one of our paie 
epicures: his palate, exhausted of its sensibility by the most 
savoury dishes, by ardent liquors, and the most exquisite ragouts, 
will discover no taste in dry bread. Let him, however, live on 
bread, if he can, for some time, it will soon appear to:him to have 
a grateful taste, as it does to those who make it their principal 
article of food, or who take it only with substances which have 
not a very distinet taste. Although with the sense of smell, that 
of taste furnishes ys only with ideas the most directly connected 
with our preservation, those which most turn upen the wants of 
our animal nature: although we retain, with difficulty, the 
impressions of these senses, and that, to enable us to retain them, 
they must be often repeated; the epicure had so carefully analyzed 
them, that he had attained to the discernment of the faintest dif- 
ferences of taste, all those delicacies: of sensation, whieh, as 
Montesquieu said, are Jost to us vulgar eaters. à pau 

‘The motions, under the direction of the will, acquire iis 
precision of the determinations, the same aptness, facility, and 
readiness; and the dancer, who surprises us with his agility, has 
reflected, more than might be imagined, on the very — ted 
steps of which a ballet is composed. 

' Morbid sensibility, is equally under the influence: of. habit. 1 
have always observed, that discharges from the urethra become 
less painful from their frequency. There is nothing down to 
diseas® itself, that is not made lighter by habit, as has been well 
observed by the old man of Cos. | 1296508 ATE 

It remains then demonstrated, even as a general thesis, that 
habit, or the frequent si apn of the same acts, whilst it regwe 
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hirly reduces physical sensibility, improves inteWisence, and g' ves 
facility and promptness to all the motions that are under the 
directien of the will. 


§ LX. was THE VITAL PRINCIPLE. 


The words vital principle, vital force, &c. do, not express a 
being existing by itself, and independently of the actions by which 
it is manifested: it must be used only as an abridged formula, 
which serves to mark the total of the powers that animate living 
hodies, and distinguishes them from inert matter. So that, when- 
ever, in the course of this section, i shall use these terms, or any 
equivalent, it is to be taken as if } had said, the aggregate of the 
properties and laws that regulate the animal economy, This 
explanation is become indispensable, new that several writers, 
realizing a mere abstraction, have spoken of the vital principle, as 
ef something very distinct from the body, as of a being altogether 
separable, which they have invested wath feeling, and thought, 
and even deliberate intentions. 

From the furthest antiquity, the many and striking differences 
of living, and inorganic bodies, have led some philosophers to 
conceive in the former, a principle of particular actions, a force 
which maintains the harmony of their functions, and directs. them 
all to a common end, the preservation of individuals and of the 
species, This simple and luminous doctrine has remained, even 
to our own days, only medified in its passage through many years: 
and, no one now disputes the existence of a principle of life, which 
subjects the beings that enjoy it, to a system of laws different 
from those which inanimate beings obey; a force, which might be 
characterized, as withdrawing the bodies it animates, from the. 
absolute dominion of chemical affinities, which would else, from 
the multiplicity of their elements, act on them with great power; 
and, as maintaining them in a nearly equal temperature, whatever 
may be that of the atmosphere. Its essence is not in preserving. 
the aggregation of constituent molecules, but in drawing to it 
other molecules, which by assimilation to the organs it prevades, 
replace those that are carried off in daily waste, and serve for 
their nourishment and growth. \ 

. All the phenomena that are to be observed in the living human 
body, might be brought as proofs of the principle which animates it. 
The actions of the digestive organs onits food ; the absorption, by 
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the chylous vessels, of its nutritious parts ; the ci rculation of these 
nutritious juices through the sanguineous system ; the changes 
they undergo in their passage through the lungs, and the secretory 
glands; the impressibility by outward objects; the power of 
approaching or avoiding them ; in a word, all the functions that 
are carried on throughout the animal economy, proclaim its 
existence. But it iscustomary to take a proof of it yet more 
direet, from the properties with which the organs of these functions 
are endowed. We have examined these properties, and we have 


seen that each of them presents us with, at least, two great. 


modifications; that the last discovers three, which are, voluntary 
contractility, contractility involuntary and insensible, Stahl’s 
tonic motion; and lastly, contractility involuntary and sensibley 
as that of the heart and the intestines. 


If it is useful to analyse, in order to know, it is of equal ims . 


portance not to multiply causes, from misconceiving the nature of 


effects. And if, on the one hand, the multitude of the phe- — 


nomena of life, inclines us to the belief of many causes to produce 
them; the unfailing harmony that pervades all the actions, their 
mutual connexions, and reciprocal dependencies, point much 
more decisively to a sole agent, as es ed directing, and 
controuling these phenomena. 

"The hypothesis of the vital principle, is to the philosophy of 
living beings, what attraction is to astrenomy. To calculate the 


revolutions of the planets, this science is compelled to recognize a 


force, which draws them constantly towards the sun, and constrains 


their tendency to fly from it, within the measured distance of | 


those ellipses, which they describe around that common centre of 
light and heat, which dispenses to them, as they roll, the precious 
germs of life and of fertility. We are about to speak of this force, 
to which all the powers that animate each separate organ, join 
themselves, and in which all the vital powers are blended, but 
under the declaration, for the second time, of using the term only. 
in a metaphorical sense: Without this precaution, I might lead 
you into all the false reasonings, which those have fallen into, who 
have assigned to it a real and separate existence. 

The vital power is in perpetual strife with the powers that 
govern inanimate bodies. The laws of individual nature are; 
according to the saying of antiquity, for ever struggling against 
those of universal nature: and life, which is only this contest 
prolonged, in favour, altogether, of the vital powers, during 
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health, but with uncertain issue in disease, is at an end, the 
moment in which the bodies endowed with it, fall again into tie 
system of lifeless being. ‘This constant opposition of vital to 
physical laws, both mechanical and chemical, does not withdraw, 
altogether, Hvis bodies from the controul of these laws. ‘There 
are effects always going on in the living being, chemical, physical, 
and mechanical: only these effects are constantly iniluenced, 
modified, and altered by the powers of life. 

Why, when we stand up, are not all the humours carried down 
to the lower parts, by the force of gravitation? The vital power 
resists the completion of this hydrostatic phenomenon, and 
neutralizes this tendency of the fluids, the more succesfully as the 
the individualis more robust and vigorous. If itis one enfeebled 
by previous disease, the propensity wili be but imperfectly res 
pressed: the feet, after a certain time, swell: and this edematous © 
swelling can be ascribed only to the insufficient energy of the vital 
powers, which determine the distribution of the fluids, &c. 

When a tumbler throws himself backwards, the blood does not 
Row altogether to his head, though this is become the lowest part; 
yet the natural tendency of fluids downwards is not altogether 
overcome; it is only diminished; for if he preserve long the 
same attitude, the struggle of the hydraulic and vital powers. 
becomes unequal ; the former prevail; they accumulate:the blood 
upon the brain; and the man dies. | 

The following experiment proves incontestably, what has just 
been said of the power of resistance, which, in the human body, moie 
or less, effectually counterbalances the force of physical laws. I 
applied bags filled with very hot sand, along the leg and foot of 
a man whose artery had been tied by {wo ligatures, in the hollow 
of the ham, for popliteal aneurism, Not only the limb was not 
chilled, which is what happens when the course of the blood is 
intercepted, but the extremity thus covered, acquired a heat much 
above the ordinary temperature of the body. Thesame apparatus 
applied to the sound leg, did not produce thisèxcess of heat, 
certainly, because the fulness of life, in that limb, resisted the 
physical action. . 

The vital principle seems to act with the greater energy, as the 
sphere of its activity is narrowed; which has led Pliny to say, 
that it was chiefly in the smallest things that Nature has shown the. 
fulness of her power.* 


* Nusquam magis quèm in minimis esttota Natura, Hist, Nat, lib, IT, Cape2- 
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Thé ir lt is quicker, the pulse more frequent, ‘the deter. 
tréaations more prompt, in men of short stature, Such was the 
great Alexander: never did man of colossal make, display great 
activity of imagination: none of them have glowed with the fire 
of genius, Slow in their actions, moderate,in their desires, they 
obey, without murmuring, the will that governs them, aie seem 
made for slavery. Agrippa (says Omilius Probus, in his History 
of Augustus) advised that they should disband the Spanish guard, 
and that in its room, Cesar should choose one of German, ‘ wotting 
“* well, thatin these large bodies, there was little af coverte malice, 
“ and yet lesse of subtiltie, and that it was a people more minded 
‘to be ruled than to rule." | 

To judge soundly of the remarkable difference which inequality 
ef stature brings into the character, compare extremes ; set against 
a Colossus, a little man of diminutive stature; granting, neverthe- 
less, to this last, full and vigorous fie .You may guess 
that he is talkative, stirring, always in action, always changing 
his place: one would say that he is labouring to recover in time, 
what he has lost in space, The probable reason of this difference 
in the vital activity, following the difference of stature, arises 
from the relative bulk of the primary organs of life. The heart, 
the viscera of digestion, &c. are of nearly the same bulk in. all 
men: in all, the great cavities are nearly of the same extent, and 
it is principally inthe length of the lower limbs, that the difference 
of stature will be found to lie: Itis easily conceivable, that the 
viscera supplying the same quantity of nutritious juices ta a 
smaller bulk, that the heart giving the same impulse to blood 
which is to traverse a shorter course, all the functions will be 
executed with greater rapidity and energy. 

By an obvious coasequence,the diseases of little men, have a more 
acute character ; they are more vehement, and tend more rapidly 
to their crisis, They have in them something of the velocity, { 
would even say the instability of morbid re-action during infancy, 
There is nothing even to the duration of life, on which the dif- 
ferences of stature have not some influence. With this suspicion, 
and some curiosity to ascertain itg justness, [ have made enquiries 
in the hospitals, where people in advanced life are taken in, and [ 
found them, for the most part, occupied by old men above tly 
middle size; so that reasoning and observation concur in showing 
that, all things else being equal, those of superior stature, have a 
grounded hope of prolonging their life beyond the ordinary term, 
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Ef have observed, with many others, that the whole body unm. 
failingly receives an increase of vigour, from the amputation of 
ä limb. Frequently, after the loss of a part of the body, you will 
see a manifest change take place in the temperament; those 
that were weak, even before the disease which brings on the ne- 
cessity of the operation, becoming robust; affections, chronic 
from debility, such as scrophula, tabes mesenterica, dissipated ; 
glandular swellings resolved ; which indicates a very remarkable 
increase in the actions of ail the organs.* | 

The parts most remote from the centre of circulation are, in 
general, less alive than ‘those which are nearer. Wounds of the 
legs and feet, are more liable to ulcerate, because, besides the 
circulation of the fluids, which the slightest weakness greatly re- 
tards in them, their life is too feeble for their wounds to go quick. 
Jy through their periods, and readily &icatrize, The toes freeze 
first, when we remain too long exposed to severe cold: it is in 
them too that the mortification begins, which sometimes attacks a 
limb after the ligature of its vessels. 

Thus, although we may say, that the principle of life is not seat. 
ed in any part of our being, that it animates every system of or. 
gans, every separate organ, every living molecule, that it endows 
them with different properties, and assigns to them, in some sort, 
specilic characters, it must be confessed, that there are in the livitsg 
body some parts more alive, from which all the others seem to 
derive motion and life. We have already seen, that these central 
organs, these foci of vitality, in whose life that of the whale body 
is involved, diminish gradually in number in the animal kinds, rs 
they are more removed from man, whilst the fewer they are, {ke 
more they are spread ‘out over the body ; so that life is more 
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* The extraordinary. develop: ment 6f an organ, never takes place but at ile 
- expence of those about it, of which it draws off the juice eg, Aristotle OoRSehye8, 
that the lower extremities are almost always dry, and wasted in those who are 
of ardent temperament, or in habits of frequent venery. Hippocrates reiates 
in his work (De aere, locis, et aguis, Foës : fol, 293.) that the Seyihian 
women seared their right breast, that the arm on that side might grow in a 
and strength, Galen speaks of Athletes, who, in his time, Kept the Sexua 

orgins in the mostentire inaction, that withered, shrunk, and perished, in rome 
sort, by this absolute repose, they might not draw off the nutrilicns juices from 
the sole nourishment of the muscular organs, A young men, who has several 
times carried off the prize by running at ihe public (Stes, abetains from yenery 
for some months, | before ente ring the Jists,. in RÉGIE" certainty of Ah a afi ics 
this privation, 4 is ; 
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generally diffused, and its phenomena less rigorously and strictly 
connecied, as we descend in the scale of being, from the red- and 
warm-blooded, to the red- and cold-blooded animals, from these to 
the mollusca, the crustacea, worms and insects, to the polypus, who 
forms the extreme link of the animal chain, and lastly, to plants, 
of which not a few, like the zoophytes, so similar to them in many 
respects, are endowed with the remarkable property of reproduc. 
tion by slips; which implies, that each part contains the aggregate 
of organs necessary to life, and can exist alone. . 

The vital principle has by some been confounded with the ration- 
al soul; but others have distinguished it from that emanation of 
divinity, to which as much as to the perfection of his organization, 
man owes his superiority to all the animal kinds. What bond 
unites the material principle, which receives impressions and trans- 
mits them, to the intelligence which feels, perceives, examines, 
compares, judges, and reasons on. them? Were man one, says 
Hippocrates, did his material principle make up his whole nature, 
pleasure and pain would be as nothing to him ; he would be with. 
out sensation: for, how could he account to himself for impres- 
Sions? Séunus esset homo, non doleret, quia non sciret unde do. 
Jeret. Here we stand on the confnes of physiology and metaphy- 
sics: let us beware of setting foot in the dim paths that are before 

us: the torch of observation would yield but ineffectual light, too 
faint to dispel the thick darkness that lies over them. 

The vital poweris merely the wis medicatrix nature, more pow. 
erful than the physician, in the cure of many diseases; the art of. 
the physician consisting, in most cases, in awakening or directing 
the action of that power. When a thorn is thrust into a part en- 
dowed with sensibility, a sharp pain is felt, the fluids rush in 
abundance to the part, it becomes red and swollen; all the vital 
powers are excited, the sensibility becomes more acute, the con- 
tractility greater, and the temperature rises. Does not this in- 
crease of vital energy in the injured part, this process which takes 
place, around the substance that is the cause of the disorder; 
those means which are provided to expel it, indicate the existence 
®f a preserving principle, incessantly watching over the harmony — 
of the functions, and struggling against all the powers that may 
tend to spin its exercise, or to annihilate the vital mo- 
tion ? | 
Lheory of inflammation. Inflammation may, I believe, be de- 
fined ; {he increase of vitul properties in the part which it affects. 
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Sensibility becomes more acute in the part so affected, its cons 
tractility greater; and from that increase of. sensibility, and 
action, arise all the “symptoms characteristic of ' inflamma. 
tion. Thus the pain, the swelling, the redness, the heat, and 
the difference in the state of the secretions, denote i the part, a 
more energetic and active vitality. | 
Those who have objected to the definition which I Fant given 
of inflammation, have evidently mistaken the functions of the or- 
gans for. their properties. It is very true, that inflammation of . 
the eye is attended with loss of sight, but that circumstance de: 
pends on the opacity of the transparent parts which should trans- 
mit the luminous rays to the retina. The sight is prevented by a 
mechanical obstacle, but the sensibility of the organ is augmented, 
to such a degree, that the faintest light reaching the bottom of the | 
eye, through the transparent cornea dimmed by the congestion 
of the vessels, causes in it intolerable pain. On this principle, 
darkness is universally recommended to patients affected with: 
ophthalmia. In like manter, when a muscle is inflamed, the ac. 
tion of the fibre, its decurtation, is prevented by the congestion 
in the cellular membrane, which covers it, and fills its interstices. 
The cause preventing contraction, or the exércise of contractility, 
is mechanical, and may be compared to that, which, in an inflamed 
lung, opposes the admission of air, and the passage of the blood, 
from the right to the left side of the heart. Can any one call in 
question, the increase of vital action in peripneumony? [ am 
therefore of opinion, that the above definition is better than that 
proposed by Bichat, in his ‘ Anatomie generale,’ a work of la. 
ter date than the first edition of these elements of physiology, and 
in which he makes inflammation to consist in the increas : of those 
vital properties, which he terms insensible. 

All the parts of the human body, with the exception of the 
epidermis and its different productions, as the nails and the hair, 
appear capabie of inflammation. One might include among these 
‘ epidermoid” parts, certain dry and slender tendons, as those of 
the flexors of the fingers, which when pricked, lacerated and i IrTie 
tated in a thousand ways, are insensible to pain, and remain” 
uninjured in the midst of a whitlow, though attended with sup- 
puration of all the neighbouring soft parts; and when exposed to 
the air, they exfoliate instead of granulating. Organization is so 
indistinct in all these parts, life so feeble and languid, that they 
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remain insensible to the impression of all those causes which migkt 
tend to increase its activity. 

The degree of sensibility in a part, the number and size’ of the 
nerves and vessels which are sent info it, determine the degree of 
its aptitude to inflammation; thus the bones and cartilages inflame 
with considerable difficulty. When one of these parts is laid 
bare, the first effect of the irritation to which it is exposed, is a 
softening of its substance. When a boneis laid bare, it becomes 
cartilaginous and softens, in consequence of the absorption of the 
phosphate of lime which fills up the interstices of its tissue; and 
it is only after this kind of incarnation, that fleshy granulations 
begin to sprout, as may be observed on the extremities of bones 
after amputation. The difficulty with which inflammation is set 
up in the harder parts of the body, explains why, before the twelfth 
or fifteenth day after a fracture, it is of little consequence towards 
union of the bone, that the fractured ends should be placed in 
apposition ; not-that is it right to wait so long, before applying 
the proper bandages, which are indispensable from the first, to 
prevent the pain and laceration occasioned by the displaced 
bones. The blood is determined, from all quarters, towards the 
irritated and painfol part, which swells and assumes a red colour, 
from the presence of that fluid. The swelling would be unlimited, 
if, at the same time that the arteries increase in power und ca. 
liber, to occasion that determination, the veins and lymphatics did 
not acquire a corresponding energy, to enable them to relieve the 
part, of the fluids which have accumulated in it, and which irrita. 
tion is constantly determining to it. The power of ipfitability 
and contractility increases with sensibility ; the circulation is more 
rapid, in the inflamed part ; the pulsations of the capillary vessels 
are manifest. The part is likewise hotter, because, in a given 
time, there passes through its tissue more arterial blood, fiom 
which a larger quantity of caloric is disengaged, and the continued 
effects of the pulmonary respiration are better marked in it than 
in any other organ, | 

Et forms no part of our intention to treat of the varieties of 
inflammation: they depend principally on the structure of the 
organ which is affected, on the violence and ranidlty.sof the 
symptoms, and on its effects. 

is not the turgescence of an inflamed part, occasioned in the 
same manner, as in parts subject to erection, as the corpora 
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cavernosa of the penis and of the clitoris, the nipples, the iris, &e. ? 
In erection of the penis, as in inflammation, there is an irritation, 
a determination of fluids to the part, an increase of sensibility and 
contractility ; yet its condition is not that of inflammation. 
Nature has so disposed the organization of these parts, that they 
can sustain, without injury, those instantaneous augmentations of 
vital energy, necessary to the exercise of the functions performed 
by the organs to which they belong. As in inflammation, these 
congestions disappear, when the cause of irritation has ceased to 
act; thus, the pupil dilates, because the iris recedes, when the eye 
is no longer exposed to the rays of a vivid light. The penis re. 
turns to its naturally flaccid and soft state, when no irritation 
operates to determine to it the fluids whose presence, as long 
as the erection lasts, is easily explained by the continuance of the 
irritation, without its being necessary to have recourse to me. 
chanical explanations, to account for that phendmenon. When 
the irritation, which produces the vital turgescence of the penis or 
iris, is carried too far, or continues too long, the natural con- 
gestion becomes morbid.” Lt is well known, that priapism is fre. 
quently attended with mortification of the penis, and that the too 
long coatinued action of light on the eye, styl on inflammation 
of thai organ. 

The picts observations on inflammation, shew, that an 
acquaintance with its phenomena is useful, even in a physio.’ 
logical point of view. The vital processes, which in some 
organs take place in so obscure a manner, that they are impercep- 
tible, acquire in inflammation a character of rapidity and intensity, 
which renders it much easier to observe and recognize them, 
Considered in a general and abstract point of view, and merely 
with a reference to its object, inflammation may be considered as 
a.means employed by nature, to repel the influence of noxious 
agents, which, when intreduced within the body, or on its surface, 
she has no power of resisting, but by a more active developement 
of the powers which aniinate it. 

During the severe winter of 1793, the chemist Pelletier re. 
peated the celebrated experiment of freezing mercury, and 
obtained a solid ball in the bulb of a barometer, which he had for 
a long while kept immersed in the midst ofa quantity of ice, con. 
tinually meistened with nitric acid. When the metal had attained 
a completely solid state, he drew the ball from the bulb, and placed 
itonhis hand. ‘The heat of the part, joined to that of the atmos- 
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phere, soon restored the quicksilver to its fluid state: at the same” 
instant; he experienced in his hand so intolerable a degree of cold, 
that he was obliged to drop the quicksilver instantly.) ‘There soon 
came eu, in the painful and chilled part, a phlegmonous inflamma- 
tion, which was cured by resolution, Quicksilver, in a solid-state,’ 
is one of the coldest bodies in nature: how ‘very rapidly the 
caloric must have been carried off in this case, and how deep the: 
impression must have been in the palm of the hand, doubly affected ' 
by the cold, and by the vital re-action, which terminated in inflame. 
mation! J have produced a similar effect, by endeavouring to: 
melt a piece of ice in my hand, during the bike of summer. In 
this experiment, the impression of cold is soon succeeded by a 
sensation of acute pain and extraordinary throbbings, in the hand 
and’ fore arm. When the two hands are afterwards compared, 
that which held the piece of ice is extremely red, from the conges- 
tion of blood in the cutaneous capillary tissue, and is very different 
in its appearance, from that which was not the subject of expe. 
riment. | 

Analogous facts, if seriously considered, should induce the fol.’ 
lowers of Brown to apply to the effects of cold, the distinctiction’ 
which he applied to debility, of direct and indirect. They woult 
have no difficulty in ascertaining, that in its medical application, 
that negative state of caloric, which is directly debilitating, may, 
nevertheless, by the re-action which it excites, be considered as an: 
indirect tonic. | | 


§ X.:OF THE SYSTEM :OF THE GREAT 
SYMPATHETIC. NERVES, 

The great sympathetic nerves are to be considered as the bond 
destined to unite the organs of ‘the nutritive functions, by whose 
action man grows, is evolved, and incessantly repairs the con- 
tinual waste attending the vital motions. They form a nervous 
system, very distinct from the system of the cerebral nerves; aud, 
as the latter are the instruments of the fanctions by which we 
hold intercourse with external objects, the great sympathetic 
nerves supply motion and life to’ the be i of the inward, as: 
similating, or nutritive functions. » ' 

In animals, without vertebra, maÿ not the nervous system, 
which floats in the great cavities with the viscera which they con." 
tain, be considered as consisting entirely of the great sympathetics? 
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These nerves are principally distributed to the organs of inward 
life, whose activity, in those, animals, seems to grow, im propor. 
tion as their external senses, and their faculty of locomotion, are 
imperfect. If the great sympathetics exist in all the animals, 
which have. a distinct nervous system, do they not, in an especial 
manner, contain: the principle of vegetable life, essential to the 
existence of every organized body possessing the power of diges. 
tion, absorption, circulation, secretion and nutrition?  Finally,,is 
itnot prebable, that in man, the system of the great sympathetic 
nerves, has à very great share in occasioning a number of diseases, 
and) that’ the ‘impressions with which patients are affected, are 
referred to their numerous, ganglions, while the brainis excla,, 
sively the seat of intellect and thought?* ae | 

These suggestions will, doubtless, be answered in the aflirmatives 
ifone consider the origin, the distribution and the peculiar. struc. 
ture of these nerves, the acute sensibility of teir pre as. 
well as the disorders attending their i injury: 

4 Extended-along the vertebral column, from the se oi f the skull 
to the lower partvof the sacrum, these great nerves, hi some mea 
sure parasitic, do not arise from the branches supplied them by 
the fifth and sixth pairs arising from eath side of the brain: they 
live and are nourished, as it were, at the expence of ali the nerves: 
of the spinal marrow, from which they receive branches, so : that 
there is mot/one of them,’ from which one Can say, that the great 
. sympathetics arise exclusively... The numerous gangiions which are 
distributed along their course, divide them into so many small sys 
tems, from which arise the nerves of the organs nearest to them. 
Amid these bul gings, considered by several physiologists, as so many 
little’ brains, in which is performed the elaboration of the fluid. 
which they transmitto the nerves, no one is of more importance 
than the semi lunar ganglion, situated behind the organs which 
occupy the epigastric region, and from which those nerves ori. 
ginate, which are distributed to the greater part of the viscera of. 
the abdomen. Itis to the region occupied by that’ ganglion, in 
which the great sympathetic nerves unite, and which may be con». 
sidered as the centre of the system formed by their union, that we: 
refer all our agreeable sensations; there it is that we feel in 


* These opinions on the uses of the great sympathetic nerves, are explained 
in my Essay on the connexion of Life with the circulation, This Essay was’ 
published before any thing that has appeared on the same A pr dep à die | 
“* Memoires de la Société Médicale pour Van VIL” 
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sadness, a constriction which is commonly referred to the heart. 
‘Thence, in the sad emotions of the soul, seem to originate those 
painful irradiations which trouble and disorder the exercise 
of all the functions.* 

The numerous filaments of the great sympathetic nerves are 
finer, they are not of the same whitish colour, nor of the same 
consistence as the filaments of the cerebral nerves. On that 
account, they are less easily dissected, the nervous fibrillæ are less 
distinct, their reddish chords are moister, and» they: appear 
formed of a more homogeneous substance: their, membranous 
coverings are less considerable. ‘They are likewise endowed 
with a more acute and more delicate sensibility. Every one 
knows the danger attending wounds of the mesentery, a mem- 
branous duplicature, in itself insensibie, but containing such 
numerous nerves destined to the intestinal tube, that the most 
pointed. instrument can scarcely wound’ the mesentery, without 
injuring some of their branches. ‘The pain attending affections 
of the great sympathetic nerves, is of a very peculiar kind; it 
leads directly to the extinction of the vital power. Itis a well. 
known fact, that a bruise of the testicles overpowers, in a moment, 
the strongest man.’ Every one knows, that patients who die of 
strangulated hernia; of volvulus, or of every other affection of 
the same kind, die»in the most distressing anguish, their heart 
feels oppressed, and they are tormented with constant vomiting. 
Intestinal and nephritic colics are attended with the same sort, of 
pain; that attending injection of the tunica vaginalis in hydrocele, 
is of the same kind. And one expects a favourable event of the 
operation, only in those cases in which the patient has felt pain 
along the spermatic chord, in the course of the spermatic nerves, 
which arise, as it is well-known, from the renal plexus, : In three 
cases of wounds of the abdomen, I was led by the nature of the 
pain which the patients suffered, to prognosticate that the wounds 
had penetrated; the event justified my prognostic. In all these. 
affections of the great sympathetic nerves, the pulse is frequent 
and hard, the face is covered with a cold sweat, the features are 
sunk ; all the symptoms are alarming and soon terminate fataily, | 


* Consult on the subject of the epigastric centre, Van Helmont,. who calls it 
the archeus; Buffon, Bordeu, Barthez and Lacaze, who give it the name of 
the phrenic centre, because they ascribe to the diaphragm, what belongs to the 
nervous ganglions placed in front ofits crura. 
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The use of the system of the great sympathetic nerves is, not 
merely to establish a closer connexion and a greater union be- 
tween all the organs which perform the functions of assimilation, 
but likewise to free those parts from the influence of the will. 
A power of the mind so fickle and so varying, that life would be 
in constant danger, if we had it in our power to stop or sus- 
pend the exercise of functions with which life is essentially con- 
nected. 

If we consider what are the organs to which the aang of 
assimilation are intrusted, and which receive their nervous in- 
fluence from the great sympathetic nerves, we shall find, that the 
action of the greater number, is wholly independent of the con. 
troul of the will.* The heart, the stomach, the intestinal canal, 
&c.do not obey the will, aud seem to possess a more insulated and 
more independent existence, and to act and rest, without any in- 
fluence on our part. Some of these organs, as the bladder, the 
rectum, and the muscles of respiration, which do not receive their 
nerves exclusively from the great sympathetics, are obedient to 
the will, and receive from the brain the principle of motion, the 
former, from the branches which the sacral nerves send to the 
hypogastric plexuses: the diaphragm, from the nerves which it 
receives from the fifth and sixth cervical pairs. 

The great sympathetic nerves supply the diaphragm, the rec- 
tum, and bladder, only with nerves of sensation. This provision 
was a very necessary one, for, if, as is the case with the heart, 
and the intestines, these parts had received their nerves of motion 
from the great sympathetics, their action would have been inde. - 
pendent of the will, as is the case with all the parts which these 
nerves supply with motion. The bladder and rectum, placed at 
the extremities of the digestive apparatus, and destined to serve 
as reservoirs to the excrementitious residue of our solid and liquid 
aliments, would have been constantly evacuating their contents, 


- * All those parts which receive their nerves from ganglions, are equally inde- 
pendent, Professor Chaussier thinks, that the upper filaments of the great 
sympathetic nerves, ascend along the internal carotid, and join the sphena- 
palatine and leaticular ganglions,—M. Ribes thinks he has ascertained by dis- 
section, that several very long and slender filaments follow the course of the 
branches of the internal carotid, and like them are sent to the base of the brain, 
beyond which they cannot be traced. I have myself observed, in dissection, 
these filaments around the ranches of the internal carotid artery, but I had 
or considered tuem to be formed of cellular substance, 
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ns fast'as the substances which are destined to be retained within 
them for some time, reached their cavity. Sots ot ‘sar 

On the other hand: if the diaphragm had received its nerves of 
motion from the great sympathetics, respiration would have ceased 
to be a voluntary function, of which we miglit at: pleasure accele- 
raté, slacken, or even completely suspend the action. : To prove 
that the act of respiration is underthe controul of the will, we may 
have recourse to analogy, and adduce the instance of reptiles, as 
lizards, frogs, serpents, salamanders, and ‘toads, which are cold- 
blooded animals, and in which this function is manifestly voluntary. 
We may further mention thôsé slaves, who, we are told by Galen, 
put themselves to death, when summoned before their execution- 
ers or judges. According to that physiologist, and others, they 
choked ‘themselves, by swallowing their tongue. : But it is sufl. 
cient to know how the muscles that bind down the tongue are 
situated, and the degree of motion which they allow, to see how 
little ground there is for that opinion. The action of the brain 
would, in that case, have been no longer necessary to the mainte- 
nance of life; in an animal without a brain, respiration would 
have continued, and the circulation would not have been interfupt: 
ed, The death of that viscus would not have been attended with 
the sudden death of all the rest. 

The nerves which arise from the spinal marrow, and which give 
to the diaphragm the power of contraction, a power which that 
muscle loses suddenly, if these nerves be tied, appear to me 
the chief links which unite the interval assimilating or nutritive 
functions, to those which keep up the relation of the animal with | 
external objects. ‘Without this bond of union, the series of vital 
phenomena would have been less close, and their dependence less 
necessary. Had it not been forthe necessity that the diaphragm 
should receive from the brain, by means of the phrenic nerves, 
the principle which determines its contractions, acephalous ani- 
mals, whichare born without that organ, might continue to live as 
they did before birth, when the organs of nutritive life received 
blood, which had undergone, in the Jungs of the mother, the changes 
necessary to life. But where the bond which united them to the 
mother is destroyed, obliged themselves to produce in their fluids, 
the necessary nave’. by the inhalation of the vivifying principle’ 
contained in the atmosphere, they no longer can obey that necese 
sity; the organs of respiration are deficient in the principle which 
should excite them, _ daa nn Wes 
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When an internal inflammation is of small extent,* and is seat- 
ed in a part in which there are not many nerves, and w hose tissue 
yields easily to the humours which irritation determines into it, 
the whole morbid action takes place in the affected part, and the 
general order of the functions is not sensibly deranged. But when 
inflammation takes place in a part endowed with much sensibility, 
or of a close texture, as the fingers and toes, then fever comes on, 
because a sympathy ia the morbid action takes place, between the 
diseased part and the rest of the system. This diffusion of the 
local action almost infallibly takes place, when inflammation O€- 
curs in one of the organs of the assimilating functions, This 
effect may be considered as uniform, though Morgagni mentions 
several instances of inflammation of the liver, marked by no pe- 
culiar symptoms. . 

A knowledge of the great sympathetic nerves Byerly for this 
difference. When an external part is affected with inflammation, 
the irritation which it suffers, is by means of its nerves propagated 
to the brain, which by a re-action, called by Vicq-d’ Azyr (who 
on this subject has only developed the opinions of Vanhelmont) 
internal nervous action, transmits that irritation tothe heart, to 
the organs of respiration, of digestion and of secretion, in acs 
the phenomena, denoting a febrile state, are principally evolved. 
When,’ on the contrary, the heart, the lungs, or any. other internal 
organ is affected with acute inflammation, all the viscera partake 
in the derangement with which any one of them is affected, and 
without the intervention of the brain. They are all intimately 
connected by the filaments which they receive from the great sym- 
pathetic nerves; and, by means of that nervous system, which is 
in especial manner appropriated to them, they carry on a more 
intimate intercourse of sensations and affections. Besides, the 
derangement of the important functions entrusted to the diseased 
organs, is necessarily attended with proportionate changes in all 


* A thousand pustules in! the small pox occasion only a moderate degree of 
fever, if they are at a distance from each other ; but if the disease is confluent, 
that is, if the pustules are close together and run into each other, the fever be. 
comes considerable and the patient’s life is endangered, The fleshy granulations 
which sprout in abundance from an ulcerated surface, are so many small 
phlegmons unaccompanied by a febrile state, but if brought close to each other | 
by irritation, that condition will not fail to ensue. Vaccination is not, in the 
greater diner of cases, attended by the slightest febri Jeaction, if, as I always 
have done, the punctures are made at a certain distance ftom each other; so that 
the inflammatory arevlz may not run into each other oo VMS 
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the acts of the animal economy, in the same manner, no doubt, | 
as the defect of one wheel interrupts or disturbs the mechanism 
of the whole machine. | 

There exists in the stomach an: union of the cerebral and sym- 
pathetic nerves, which explains the manifest dependency, in which 
that one of the three supports of life is found with the brain; a 
dependency so marked, that every strong affection of the soul, every 
violent agitation of the mind, weakens or even totally suspends 
the action of digestion in the stomach.—This combination of cere. 
bral and sympathetic nerves likewise accounts for a phenomenon, 
which was mentioned in speaking of the influence of habit on the 
action of theorgans. The stomach differs essentially from the intes- 
tinal canal; for, far from getting accustomed to the impression of 
emetics, so as to become by degrees less sensible to their action, 
as the intestines to thé'action of purgatives, though three grains 
of tartar emetic could, at first, scarcely excite it, half a grain 
only of that salt is able to bring on vomiting, when by frequent 
use, it has acquired the habit of the motions excited by its action. 
Is it not in that case with the stomach, as with ‘a limb, whose 
‘muscles perform motions with the greater ease and facility, ‘alae 
they have been often practised, 


6 XI. OF THE RELATIONS OF PHYSIOLOGY TO 
_ SEVERAL OTHER SCIENCES, 


It would be entertaining a very incorrect notion of the science 
of living man, to imagine with some authors, that it solely consists 
in the application of the laws of Natural Philosophy, to the ex. 
planation of the phenomena of the animal economy. Physiology 
is an independent science ; resting upon truths of its own, which 
it draws from the observation of those actions, which, in their 
aggregate succession and connexion, constitute life. Tt is ett- 
riched, it is true, with facts furnished to it by Natural Philosophy, 
Chemistry, and Mathematics ; but what ithas borrowed from these, 

is accessory merely, and does not form an essential part of the 
edifice of the science. Thus, the better to understand the me- 
chanism of hearing and vision, physiology borrows from acoustics 
and optics, elementary notions on sound and light; and, in order 
to obtain a more correct knowledge of the nature of our solids 
and fluids, and, of the manner in which animal substances are 
constantly passing from the one to the other of these two condix 
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tions, physiology calls in the aid of chemistry. Thus, geometry 
and mechanism furnish it with the means of better understanding 
the advantageous form of the organs, and the perfection of their 
Structure. 

No study carries along with it a more lively interest, than that 
of the admirable relations existing between the conformation of 
our parts and the external cbjects, to which they are applied. 
These relations are calculated with such precision, and laid 
down with such accuracy, that the organs of sensé and of motion, 
considered in this point of view, may be regarded as the model of 
the most ingenious productions of art. So true it is, in the words 
of the great physician of Pergamus, that nature did every thing 
before art, and better,* 

At the beginning of the last century, geometrical physicians, 
deceived by an appearance of rigid precision, attempted to ex- 
plain every thing by the calibre of vessels, their length, their 
curvatures, the compound ratio of the action of solids and 
the impulse of fluids, Hence were formed theories so very im- 
perfect, that, as we shall see, in treating of several points of phy- 
siology, and especially of the force with which the heart acts, not 
one of those who proposed them, coincides with those who have ~ 
since followed their track. However, it does not admit of a 
doubt, that there occur in the animal machine, effects which are re- 
foie to the laws of hydraulics. The brain, for example, required 
a large and constant supply of arterial PRET vivified by recent 
circulation through the lungs; but the too rapid and abrupt 
access of that fluid i in the brain, might have disordered its stucture. 
Nature, therefore, has, as we shall mention in the article of the 
cerebral circulation, employed all the hydraulic resources in her 
power, to break the force with which the blood enters the brain, 
and to slacken its course. | 

Has man ever applied the laws of hydraulics in a more felicitous 
manner than nature, in the rete mirabile formed at the base of the 
brain by the carotids of quadrupeds? An arrangement truly re. 
markable, without which, the blood conveyed to the brain by 
. * Quandoguidem natura, ut arbitror, et prior tempore sit, et in opcribus magis 
sapiens quam ars, 
| Gazenus, de usu partium, lib. VII, cap. 13, 


Tt was from, observing the manner in which nature prevents the diffusion of 
‘light in the globe of the eye, that Euler was led to the improvement of his 
astronomical telesopes, 
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those arteries, impelled by a force superior to that of the human 
heart, and not having to évercome the resistance of its own gra- 
vity, wouldänfallibly have occasioned a disorganization of that 
organ, whose consistence is so soft. ' 

As to the application which is allowable of mathematical 
sciences, it may be said, that, as in physiology, but little is ab- 
solutely certain*, and much merely probable, we can reckon only 
on probabilities, and seek our elements in facts deduced from 
observation or experience: facts, which when collected and 
multiplied to a certain degree, lead to results of equal value with 
truths absolutely demonstrated. | 

The phenomena presented by living bodies vary incessantly, in 
their activity, their intensity, and their velocity. How can mathe- 
matical formule apply to such variable elements?’ As well might 
you inclose in a frail vessel, hermetically sealed, a fluid subject to 
expansion, and of variable bulk. ‘The motions of progression in 
man and in the animals, afford, nevertheless, sufficiently correct 
applications of calculation. Calculation may likewise be applied 
with advantage, to the measurement of the results of our different | 
secretions, to ascertain the quantity of air, or of aliment, intro- 
’ duced into our organs, &c. 

Among the principal causes which have at in a consider- 
able degree, the progress of physiology, may be enumerated the 
mistake of those who have endeavoured to explain all the pheno- 
mena of living bodies, by a single science, as chemistry, hydrau- 
lics, &c., while the union of all these sciences will not account 
for the sum of these phenomena, ‘The abuse, however, of these 
sciences, should not be a reason for setting them aside altogether. 
The facts obtained from natural philosophy, chemistry, mechanics, 
and geometry, are so many means applicable to the solution-of 
the great problem of the vital economy; a solution which, though 
as yet undiscovered, should not be considered as unattainable, and 
to which we shall approach the nearer, as we attempt it with a 
greater number of data, But it cannot be too often repeated, 
that he alone can hope for that honour, who, in the application 
of the laws of natural philosophy to living bodies, will take into 
account the powers inherent in organized nature, which controul, 


* This is to be understood, as appl ying only lo the causes of the phenomena, 
and not to the phenomena themselves ; for physiology is perhaps richer than 
any other science, in facts anquestionable, and easily ascertained by observation. 
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with supreme influence, all the acts of life, and modify the results 
that appear most to depend on the laws by which inorganic 
bodies are governed. 

Anatomy and physiology are united by such close relations, 
that it has been an opinion with some, that they are absolutely | 
inseparable. If physiology, say they, has forits object, a know. 
ledge of the functions carried on by our organs, how is one to 
understand their mechanism, without knowing the instruments by 
which they are performed? One might as well attempt to explain 
the manner in which the hand of a watch performs the circle of 
its diurnal revolution, without understanding the springs and 
numerous wheels which set it in motion. Haller is the first who 
established the connexion between anatomy and physiology, 
and who illustrated it in his great work. Since Haller, a 
great number of anatomists, and among them Semmering,* in a 
work recently published, have combined, as much as Rossi, 
these two sciences; the latter, in treating separately of each system 
of organs, explains what is best known of their uses and pro- 
perties. 

However close the connexion between anatomy and physiology, 
they have, nevertheless, appeared perfectly distinct to the greater 
number of authors, and we have several valuable works on ana. 
tomy, of which physiology occupies but a small part.—This 
manner of embracing the two sciences appears to me attended 
with the greatest advantage; in fact, if the insulated description 
. of organs suffices to the physiologist who wishes to study their 
functions, that method is attended with the disadvantage of fur. 
nishing few truly useful views, in the practice of operative sur- 
gery. To render the knowledge of the human body more espe. 
cially applicable to the practice of surgery, it is necessary, not 
only to consider separately the different parts, but likewise to 
view them in their connexion, and to determine precisely their 
relations. The anatomist, who knows that the principal artery of 
the thigh is the crural,—that, continued under the name of popli- 
teal, it passes behind the sil in its way to the leg,—that, in its 
course, it supplies with branches different parts of the limb,— 
even though he knew perfectly the name, the number of these : 
branches, the varieties to which they are subject, the parts to 
which they are distributed, would nevertheless possess a knowledge 


* J, Ch. Sæmmering, de corporis humani fabrich. 6 vols. 8vo. ‘1804. 
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of that branch of the system, almost useless in the treatment. of 
the diseases with which it may be affected. ‘The situation of the 
artery, its direction, the parts which surround it, its precise rela. 
tions to each of them, its superficial or deep. seated course, &c. 
are the only circumstances from which he can derive any ad. 
vantage. 


He who, in this point of view, cultivates Hit ela may be com. 
pared to the chemist; in the same manner, as the latter is never 


better. acquainted with a substance, than when he is able to 
decompose. it, aud to reproduce it from a combination of its parts, 
so the anatomist is well acquainted with the body of man, only, 
when having studied separately, and with the greatest care, each 
of his organs and each of the systems, formed by the collection of 
a certain number of similar organs, he is able to assign to each of 
them its place, to determine its relations, and the proportions 
which it bears in the structure of any one of our limbs. The 
study of the latter is much more difficult and extensive, than that 
of the former:, for, the chemist who decomposes and recompounds 
a well-known substance, phosphate of lime, for instance, attains 
only to the knowledge of its constituent principles, and respect- 
ive proportions: the phenomena of situation altogether escape 
him. The anatomist, on the other hand, who knows that such a 
part is composed of bones, of muscles, of nerves, of vessels, must 
know, not only every one of these parts, their relative bulk, bud 
the exact place in which they are to be found, 

Anatomy, pursued in this spirit, offers a field of wide extent: 
it is the art which Leibnitz called the analysis of situation, analy. 
sis situs; and the knowledge of it is too important not to require 
a separate place, among the departments of medical knowledge. 
I will not pass over the motives that are alledged for combin- 
ing anatomy and physiology in one course of instruction. Ana. 
tomy, confined to the mere description of the organs, is too dry 
and fatiguing: physiology throws over it interest and variety: 
it helps to ensure the attention of the hearers, who will re. 
tain more permanently, what they have listened to with pleasure. ! 
Would not one think that physiological details were, for an audi. 
ence, what is contrived for a sick and froward child, in the honey: 
that is rubbed on the edge of the cup, to disguise the bitterness of 
the draught that is to recal him to life? In combining two ob- 
jects, of which one has no interest but that of usefulness, whilst 
the other is engaging as well, the attention will be not merely di. 
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vided, but altogether distracted, and the mind of those who read 
or listen, will skim over dry ‘details, to seize with avidity what 
furnishes more to its activity of intelligence. Anatomy is to phy. 
_ siology, what geography is to history. General considerations on 

the situation, the size, the form, the relations, the structure of | 
organ, are an indispensable preparation to the perfect under 
‘standing of its functions: accordingly, you shall find much anato. 
my in physiological treatises, as you find much AE EN de 
tail in faithful historians. | 

I have said enough, I trust, to escape the venir’ of not hav. 

ing filled my book with anatomical descriptions, from the multi 
tude of excellent works we possess on the anatomy of the human 
body. Let us now enquire what’ relation physiology bears 
‘to Comparative Anatomy, © Li | 

If a machine can be perfectly known, only after taking it to 
pieces, down ‘to its simplest elements; if the mechanism of the 
whole action is conceived, only by separately studying the action 
of each different part) Comparative Anatomy, by aid of which we 
can study, in the great chain which ‘the animal kinds compose, 
the separate action of each organ, appretiate its absolute or 
relative importance, consider it, at first, insulated and reduced, so 
to speak, to its own powers, in order to determine what purt it 
bears in the carrying on of a function; Comparative Anatomy is of 
‘absolute necessity to him who would make great progress in the 
knowledge of man: it may be looked upon as a sort of analytic 
method, by means of which we more completely attain to the 
knowledge of ourselves. gai 

In order to conceive rightly the Splat of the human intel- 

lect, and explain the generation of the faculties of the soul, meta- 
physicians have imagined a statue, into which they have infused a 
gradual animation, by investing it, one by one, with our organs of 
sensation, Now, Nature has realized in some sort this dream of 
philosophy. ‘There are animals to which she has entirely denied 
the organs of sight and hearing; in some, taste and smell seem to 
have no separate existence from touch; in others, she has exer- 
cised a sort of analysis on a system of parts which all concur in 
one function, It is thus, that in some animals, divesting the organ 
‘of hearing of the accessories allotted to collect, transmit, and mo- 
dify the rays of sound, she has reduced it to a simple cavity, filled 
with a gelatinous fluid, in which float th» extremities of the acous- 
tic nerve, alone fitted to receive the impression of sound; a fact 
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which overthrows all the hypotheses that had ascribed this sensa- 
tion to other parts of the auditory apparatus. 

Of all the physical sciences, Comparative Anatomy is nas hinds 
furnishes the most useful facts to physiology. Like physiology, it 
is concerned with organized living beings: there is, therefore, no 
need of watching against the false applications, so often made 
from the sciences, whose objects are matter inorganic and dead, 
or which study, in living beings, only the general properties, of 
matter. Haller was so well aware of the utility of introducing ~ 
this science into physiology, that he has brought together the 
greater part.of the facts.known in his time, on the anatomy of ani: 
mals, at the head of each chapter, of his immortal work, shy 

This general consideration of, living and, animated: einai so 
well adapted to unveiling the secret of our organization, has this 
further advantage, that it enlarges the sphere of ideas of him who 
applies to it. Let him who aspires. to that largeness of conception, — 
so requisite in medicine, where facts are so multiplied and various, 
explanations so.contradictory, and rules of.conduct so unfixed, 
cast a general glance on this great division of organized beings, 
of which many, in their physical, structure, so nearly resemble 
man ;—he will see the sovereign Architect of the world, dis. 
tributing to all the element of life and. activity, giving to some 
a less power of motion, to others. more : so that, formed all on 
one model, they seem only the infinitely varied, but gradual 
shades of the same form, if forms have shades like colours ; never 
passing abruptly from one to another, but rising or falling by gen- 
tle and due degrees; covering the interval that separates two 
different beings, with many species that.serve as a transition* from 

* The conception is noble and interesting of a scale of being, which, as was 
said by C. Bonnet, connecting all the worlds, embracing all thé spheres, should 
extend from the atom to the most exalted of cherubim. Without carrying it sa 
high or so low, if we confine it to the natural beings with which we are well 
acquainted, and which ean be brought under observation, it will be seen, that 
the idea is not so chimerical as some writers of most PE AU LE authority have 
supposed it. The plan traced by C. Bonnet is evidently defective ; we find in 
it beings set beside each other, that have but faint lines of bavtestdaiopes or alto- 
gether illusive, The present slate of the natural sciences would allow of its 

eing better done: one might try at least, for all bodies what Jussieu has ex- 
ecuted with regard to vegetable pr oductions ; and if this undertaking, in si 
hands of men the most able to bring it to a successful termination, left any thing 
defective, would not that imperfection be an indication of the existence of other 
worlds, or of lands yet unknown on the globe we inhabit ; undiscovered regions, 


one to the other; and whica present a continuous series of:ad- 
vancement or degradation: organization being constantly.’ sim. 
plified, in: descending from man ‘to: the inferior creatures; but 
rising in complexity, in re-ascending from those animals to’ man, 
who is the most: complex being in» nature; and was justly consi. 
dered, by ancientphilosophy, as the’ master-piece of the Creator. 
Ifithesintimate structure of our organs totally eludes our investi. 
gation, itis, that the finest and most delicate of their constituent 
partsare of such minute dimensions, that our senses have no hold 
ow them) »It-is then'well-to: have recourse to analogy, and to 
study the-organization of animals that exhibit the same organs on 
avlarger: scale, » Thus, the cellular texture: of the lungs, which 
cannot be distinctly shewn in man, on account of the extreme 
minuteness «of the -smallest. bronchiæ, may be satisfactorily 
seen’ in the vesicular’ lungs of salamanders and) frogs.) In 
like: manner, the scales which cover the bodies of fishes and 
reptiles, or the legs of birds, give us a just idea of the structure of 
the epidermis, and of the, arrangement of its small ane Ee which 
lie over each other, in a part of their surface, | 
The human structure being more complicated, must produce 
effects more numerous, and results more varied, and more difficult 
tounderstand. In commencing the study of the animal organiza- 
tion by that of man, we do not, therefore, follow the analytic method, 
we do not proceed from what is simple, to what is more complex. 
It would perhaps be an easier and a more natural way of/ arriving 
at a solution of the grand and difficult problem of the animal eco. 
comy, to begin by explaining its most simple terms; .to rise by 
degrees from plants to vegetating animals, as polypi; from these 
to white-blooded animals, then to. fishes and reptiles; from: the 
Jatter to warm-blooded animals, and Jastly to man himself, placed 
at the head of that long series of beings whose existence becomes 
complicated; in proporton as they approach him. ! 1 4: 
The study of every part of natural history, and bépediali 0 of 
comparative anatomy, cannot fail, therefore, to prove ofrinfnite 
adyantage to the physiologist; a truth well expressed: by the 


where those animals; and plants, and minerals would be found which were 
wanting to fill up the gaps in the immense series of côrordinäte existence? ~ 
Demonstratum fuit et hoc, nullam rem contiarias, vel drining hutièm a iffer- 
antes PEN itates che he posse, nisi per media prius iter ecerit. * 
di Le “o> Gatenus, de Usu partium, lib. 4 cap. 12, 
K 
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-eloquent M. de Buffon*, who says, that. if there existed no ani- 
-mals,.the nature of man would be still:more incomprehensible.» : 
I shall say nothing of the well known relations of physiology 
to medical science, of which it is justly considéred as the base 
or, support, Medicine, called by some the art of healing, by 
others more properly, the art of treating diseases, may be defined 
the art of preserving health, of curing diseases, or of rendering 
‘them more supportable; medicine, in all its parts, is enlightened 
‘iby physiology, and cannot have a surer guide, Owing to a neglect 
cof this auspicious: guide, therapeutics and materia medica long 
remained involved in a mist:of conjectures and ‘hypothesis. Phy. 
sicians should never for a moment forget, that as a great numbert 
.of diseases consist in a derangement of the vital functions, all their 
efforts:should tend to bring back sensibility and contractility to 
their natural condition; that the best classification of diseases and 
‘of medicines, is that which is founded on a judicious distinction of 
‘the vital powers. With this view it is that M. Alibert, in his 
elements of materia medica, classes medicines according to their 
effects on sensibility or contractility, and according to the organs 
on which their action is ane y exerted. | 


5 XIL: CLASSIFICATION OF THE VI TAL FUNCTIONS. 

wishes having tréntid separately of the vital powers or Seraltinn: 
enthinn i easier than to arrange, in a clear and methodical order, 
the functions carried on by the organs which these powers call 
into action. The term function might be defined, means of exist- 
ence, : This definition would be the more just, as life is only the 
exercise of these functions, and as it ceases, when any one of the 
more important can no longer be carried on. From not distin- 
guishing the faculties, from the functions which are merely the 
acts of the faculties or powers, several modern divisions, though 
far preferable to the old classification of the functions into vital, 
animal and natural, are, nevertheless, deficient in accuracy and 
simplicity... Thus Vicq-d’Azyr in the classification of the pheno. 


* Histoire nat, tom, V, 12m0. p. 241. Discours sur la nature des animaux. . 

+ All diseases consist in physical derangements, as solutions of continuity, 
displacements, organte alterations, as polypi, aneurisms, and other affections 
resulting from organic affection and alteration of structure ; vital lesions, as 
fevers, atariæ, adynamie, vesaniz, &c. see Nosographie Chir urgicale. — 
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mena of physiology, inserted in the discourse which he has prefixed 
to his work on Anatomy, mistakes the cause for the effect, and 
places sensibility and irritability among ‘the functions, and com- 
mits another mistake, by ranking among the latter, ‘ossification, 
which is but a peculiar ss of oii sr MES to > parts a a 
hard structure. eh ihe 

The best method of classing the actions which are ét in 
the living human body is, doubtless, that by which they are dis- 
tributed and arranged according to the object which they fulfil— 
Aristotle, Buffon, and especially Grimaud, have laid on that base 
the foundation of a method which we shall adopt, with the odin: 
cations which we are about to mention. 

Aristotle and Buffon had observed, that among the acts of the 
living economy, some were common to all beings that have life, to 
plants and animals during sleep and in waking, while others seemed 
to belong exclusively to man, and to the animals which more or 
less resemble him. Of these two modes of existence, the one 
vegetative, the other animal, the former appeared to them the 
more essential, as being more diffused and ‘consisting merely in 
the assimilation of nutritive molecules, in the nutrition absolutely 
necessary to the preservation of the living being*, who, as his 
substance is incessantly wasting, would soon cease to exist, if these 
continual losses were not always repaired by the act of nutrition. 

Grimaud, Professor of Physiology at Montpellier, too soon lost 
to the science which he cultivated as a philosopher truly deserving 
that name, adopted this simple and luminous division, developed 
it better than had been done before him, and uniformly followed it 
in his lectures and in his workst, This division of the functions 
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* Nam anima nutritiva etiam aliis inest, et prima et maxima, communis faculias 
animæ, secundiim quam omnibus vivere inest, ARISTOT., de anim. lib, 2. cap, 4. 


+ Inhis M. S. lectures on Physiology, he seems to feel a complacency in 
that division which he had in a manner appropriated to himself, by his happy. - 
illustrations of it, and by the changes which he had introduced into it, In 
every lecture, Imight almost say in every page, he returns to this division, ex~ 
plains it, dilates, and comments upon it, ‘‘ The functions,” ** sayshe,”’ ‘ may be 
“ divided into two great classes ; someare Performed ÿ in the interior of the body 
#6 and exclusively belong to it; sities take place outwardly pe 4 belong to exter- 
* nal objects, &c.”’ The digestive power presides, in his opinion, over the inter. 
nal functions whose abject is nutrition; The loco-motive power ‘directs the 
external functions. “* It is by means of the organs of sense that the animal 
enlarges his existence, that he applies and distributes it on the surrounding 
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into internal, which he likewise calls digestive, and into external 
or loco-motive, lately brought forward under the name of organic 
and animal, the former of which terms is quite inaccurate and de. 
fective, since it leads to a belief, that the animal life or of relation 
is not. confided to organs, and that their vital instruments are 
solely employed on internal life or of nutrition ( Motus assimilutis 
onis, Bacon; Blas: alteratioum Vanhelmont): This distinction 
does not comprehend the whole of the phenomena, and does not 
embrace the sum of the functions which are performed in the 


animal economy. In fact, there are not found in the two great 


classes which it establishes, the acts by which animals and vegeta. 
bles re-produce and perpetuate themselves, and immortalize the 
duration of their species. All the functions destined to the pre- 
servation of the species are not included; they merely relate to the 
functions subservient to the preservation of individuals. 
_Thave, therefore, thought it right to include under two general 
classes, in the first place, the functions which belong to the preser- 


vation of the species, functions without which man might exist, as | 


we see in eunuchs, but without which the human species would soon 
perish, from a loss of the power of re-production. In laying down 
these two great divisions, 1 have merely considered the | object 
and end which each function has to fulfil. ; 

Among the functions which are employed in the node ii of 
the individual, some fulfil this office by assimilating to his own 
substance the food with which he is nourished; the others, by 
establishing, in a manner suited to his existence, his relations with 
the beings which surround him. | | 

The functions destined to the preservation of the species, may 
likewise be divided iato two classes. Those of the first class 
require the concourse of two sexes; they constitute generation, 
properly socalled; those of the second order, exclusively belong 
to the female, who, after conception, is alone destined to bear, to 
nourish, to bring into the world, and suckle the new being, die 
result of conception. ' | | re | 

The internal, assimilating, or nutritive functions concur 
in the same end, and all serve to the elaboration of the 
nutritive matter. The aliment once admitted into the: body is 
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gba that he tailles cognizance of the qualition | in dite objects which: ‘concert 
him ; it is by means of. the muscles essentially obedient to the organs. of sense, 
that he adapts himself to thuse obj jects, that he ele REMEL À ina tanner: suited 
te the mode of their activity, &c.’? eT de 
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subjected to the action of the digestive organs, which separate its 
nutritive parts: the absorbents take it up and convey it into the - 
mass of fluids ; the. circulatory. system conveys it to all the parts of 
the body, pray it flow towards the organs; the lungs and _the 
secretory glands supply itewith certain elements, and deprive it of 
others, alter, modify, and animalize it; in fine, nutrition, which 
may be considered as the. complement of the assimilating f unctions, 
whose object itis to provide for the maintenance and growth of the 
organs, applies to them this animalized substance, assimilated 
by successive acts, when it.has become quite similar to them, 
Several, however, of these. functions, serve at once to preserve 
and to destroy. Absorption, which takes up extraneous molecales 
to be employed in the growth of the organs, takes up equally the 
organic. molecules which are detached by motion, friction, heat, 
and ull the other physical, chemical, and vital causes. The action 
of the heart and of the blood vessels sends these fragments, to. 
gether with the parts truly recrementitious, towards the lungs, 
which, at the same time that they bring about a combination of 
the nutritive parts with the oxygen of the atmosphere, separate 
from the blood the materials which can no longer be employed in 
nourishing the organs; the same power sends them towards the 
secretory glands, which not only purify what is liquid, by sepa- 
rating from it, that which cannot without danger remain in the 
animal economy, but which likewise elaborate or prepare peculiar 
fluids, some of which are results of the act of nutrition, are em. 
ployed ia that act, and impart to the substances on which it is per. 
formed a certain degree of animalization (as to the bile and saliva), 
while the others seem to be intermediate states, which the nutritive 
particles of the food are obliged to undergo, before complete 
animalization; such are the serous fluids and the fat. 
It might hrs seem more in conformity to the order of 
nature, to have combined the account of respiration with that of 
the circulation, by treating of the course of the venous blood, after 
the action of the absorbent vessels, with which the veins tn So 
much analogy.—Then to have treated of the phenomena of respi. 
ration, or of the conversion of the venous blood into arterial, and 
of the course, of the latter into all the parts of the body, by the 
action of the heart and arteries; but the aurantnge which would 
be obtained from a method so ptt: to the common practice, 
which is to consider separately the functions of circulation and 
respiration, appeared to me tou unimportant to justify its. adoption. 


10 | 
* The external or relative functions, equally connected by their 
common destination, connect the individual to every thing that 
surrounds him: the sensations, by Warning him of the presence 
of objects which may be useful or injuriousto him; motion, by 
enabling him to approach, er avoid such objects, dteorditié as he 
perceives relations of advantage or disadvantage, according as the 
opposite sensations of pain or pleasure result from his action on 
them, or from theirs on him. In fine, voice and speech give him 
communication with beings enjoying the same means of commu 
nication, and that without a necessity of motion. The braiu is 
the principal organ of these functions, as the system of circulation 
is the centre of the assimilating functions, All the impressions 
received by the organs of sense, are transmitted to the brain, 
and fr om the brain, determinations arise, as well as the voluntary 


motions and the voice. The sanguineous system receives the 


molecules destined to nutrition, and those which are to be thrown 
out of the body. The sensitive and circulatory systems are the 
only systems provided with a centre (the brain and the heart), 
which extend to all parts of the body, by emanations originating 
from that organ, or terminating in it (the nerves, the arteries, and 
veins): and, as the motions and the voice depend on sensation, 
and are immediately connected with it as necessary consequences, 
so, respiration, secretion, and nutrition are, in a manner, but con- 
sequences of the circulation which distributes the blood to all the 
organs, in order that these may produce on it various changes 
which constitute respiration, secretion, and nutrition. They are, 
‘to anticipate what is to come hereafter, only different kinds of 
secretion that take place at the expence of the different principles 
contained in the bleod. 

The circulation which holds the functions of nutrition in a kind 
of dependence, subjects the brain, which is the principal organ 
of the external functions, to an influence still more immediate and 
indispensable. The muscular motions are not less under its in. 
fluence. Itis the first function that is apparent in the embryo, 
‘whose evolution it brings about; in natural death, of all the func. 
tions, it is the last to cease. These are many reasons which 


justify Haller, for having placed it in the first order, and for having 


begun by its history, his great work on physiology. I enter into 
this digression, mee o expose the absurdity of the claims of some 
authors, who, because they have varied the methodical order of 


the fanctions, broken the series, or made the slightest changes, . 


for example, by placing the, history. of the function sof ,smell and 
taste before the account. of the. internal or nutritive: functions, 
think they have totally changed the aspect of the science: pitiful 
sophists, who accumulate subtleties instead of facts and ideas, + 
In warm. and. red-blooded animals, the nutritive functions, 
digestion, absorption, circulation, respiration, the secretions and 
digestion are performed as an man, and.in that respect, there ex. 
ist between, them very slight differences; nay, in some animals, 
these functions are performed, with much more,energy—Thus se- 
veral animals digest substances, on which our own organs produce 
no effect, and others (birds) have a more, rapid circulation, a more 
active nutrition, and evolve more heat... But not one of them is as 
well provided with organs to keep up intercourse, as a living. be. 
ing, with the surrounding, objects... In no one animal, are’the 
senses possessed. of. the same degree of perfection); the eagle, 
whose. sight is so piercing, has a:very dull sense of touch, taste, 
and smell... The dog, whose smell is exquisite, has. avery siscdeini 
extent of sight ; in him, the taste and touchare equally imperfect 
— His touch, in the. perfection of which, no animal: comes up to 
man, has not been improved in; delicacy, at the expenee of the 
other senses. The sight, the hearing, the taste andismell, pre- 
serve a great delicacy, when their sensibility has not been impair. 
ed, by injudicious or too frequent impressions. The sensitive 
té is in no one better developed, and fitter to direct safely the 
use of the organs of motion... No other animal can articulate vo. 
cal sounds, so as to acquire speech. don 
This greater extension of life in man, from the number and pere 
fection of his organs, makes him liable to many more diseases than 
the other animals. Itis with the human body, as with those ma. 
chines which become more liable to be deranged, by increasing the 
number of their wheels, with a view of obtaining more extensive 
or more varied effects. | L 
_ All organized bodies are possessed of connesiching functi ions ; 
but as assimilation requires means varying in number and’ power, 
according to the nature of the being which performsit, the series of 
assimilating phenomena commences in the plant by absorption, 
since it draws immediately from the earth, the juices which it is 
to appropriate to itself. Its absorbing system, atthe same time 
performs the functions of a circulatory organ, or rather, the cir. 
culation does not exist in plants, and’ the, direct and progressive 
motion of the sap which ascends from the root towards the 
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branches, and sometimes in a retrograde course, from the branches 
towards the roots, cannot be compared to the circulation of the 
fluids which takes place in man, and in the animals which: most re. 
semble him, by means of a system of vessels which every’ moment 
bring back the ‘fluids to the same spot, and convey thenr over the 
whole body, by making them describe a complété circle, : frè- 
quently, even, a double rotation (ar#nals with a single or double 
circulation, that is, whose heart has one or two ventricles. ) Plants 
-breathe after their own manner, and produce a ‘change in the at. 
mospherical air, by depriving it of its- carbonic. ‘acid gas, the re. 
pa combustion and 6f° animal respiration, | so that’ by a ‘traly: 
admirable reciprocity, plants, which ‘decompose carbonic acid and 
allow oxygen to’exhale, continually purify the air, which com- 
bustion and animal respiration are incessantly’ Ebfftaltn is | 
+ The functions preservative of the‘species are comnion to animals 
and plants... The organs: by which these functions are performed, 
when compared: in .thesé two kingdoms of nature, offer a resem. 
blance whichhas struck all naturalists, and has led them to observe, 
that of all the acts of vegetable life, no one is more analogous to 
the animal economy, than that by which fecundation is effected. 
We shall not here explain the general characters of the two 
orders of functions which are subservient to the preservation of 
the species: the.differences which belong to them are pointed ‘out 
in several parts of this work.* I shall merely observe with the 
authors who have considered them generally, that they are in an 
_inverse ratio to each other, so that, in proportion as the activity 
of the assimilating functions increases, that of the external func- . 
tions is abated. Grimaud has, in the most complete manner, 
illustrated this idea of the constant opposition which exists be- 
tween those two series uf actions, over which, in the orinion of 
that physician, there preside two powers which he calls loco. 
motive and digestive. It is in no kind of animals more distinct 
than in the carnivorous, which possess organs of sense of the 
greatest delicacy, together with muscles capable of prodigious 
efforts, and yet powers of assimilation so feeble, that their food 
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* Especially in the account of living beings, § V. of the preliminary 
discourse ; articles we and fetus, It is impossible at present ta go 


over all these distinctions, without FR into useless and disagreeable 
vepetitionse 
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cannot be digested, unless it be composed of materials analogous 
in composition to their own organs*. 

Too much importance should not be attached to this classifica. 
tion, like all other divisions, itis purely hypothetical. Allis con. 
nected together, all is co-ordinate in the animal economy; the 
functions are linked together, and depend on one another, and are 
performed simultaneously ; all represent a circle of which it is 
not possible to mark the beginning or the end, In circulum 
abeunt (Hippocrates). Inman, while awake, digestion, absorp- 
tion, circulation, respiration, secretion, nutrition, sensati on, 
motion, voice, and even generation, may be performed at the 
same time ; but, whoever in the study of the animal economy 
should bestow his attention on this simultaneous exertion of the 
functions, would acquire but a very confused knowledge of 
themt. 

By becoming familiar with these abstractions, one might soon 
mistake them for realities; one mighteven go the length of seeing 
two distinct lives in the same individual ; one would be apt to 
assign as the character of internal life, that it is carried on by 
organs independent of the will. Although this faculty of the 
soul presides over the phenomena of respiration, of mastication, 
of the expulsion of the urine and feces, one might consider life 


* In carnivorous animals, the power of digestion is exceedingly weak ; but 
their muscles are very powerful. This relative force of the muscles was neces- 
sary in carnivorous animals, as they live by depredations and slaughter, as 
their instinct, in unison with their organization, sets them constantly at war 
with every thing that has life, and as their subsistence depends on their being 
victorious in the battles to which Nature incessantly calls them. 

Grimaup, first Memoir on Nutrition, 

+ The division which I lay down, is not to be strictly adopted, and as 
being absolutely true. It is a mere hypothesis to be attended to, only 
in so far as it assists in arranging one’s ideas in a more orderly manner. For, 
every arrangement, even when arbitrary, is useful in laying before us a great 
number of ideas, and in thereby facilitating the comparison that is to be insti- 
tuted among them. All the acts of Nature are so connected, and are linked 
together in so close an union, and she passes from the one to the other, by such 
uniform motions, and by gradations so insensible and so adjusted, as ta leave 
no space for us to lay down the lines of separation, or demarcation, which we 
may choose te draw. All our methods of classing and arranging the productions 
of nature, are mere abstractions of the mind, which does not consider things as 
they really are, but which atiends to certain qualities, and neglects or rejects 
all the rest. 4 


Grimaup, Lectures on Physiology. . 
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, as intrusted to unsymmetrical. organs, although the heart, the » 


lungs, and the kidneys, are evidently symmetrical ; one might 
fancy it to exist in the fœtus, which neither breathes, nor digests, 
&c. Nothing in the animal economy, said Galen, is ruled by 
invariable laws, or can be subject to the same accurate results 
and calculations, as an inanimate machine (Nil est in corpore 
viventi plane sincerum. Gan). Thus, respiration, which 
connects the external and assimilating functions, furnishes the 
blood with the principle which is to keep up the action of the 
brain, and to excite muscular contractions.—On the other hand, 
the motion of the muscles is of use in the distribution of the 
humours, and concurs in the phenomena of assimilation. The 
brain, by means of the eighth pair of nerves, holds influence over 
the stomach. The sensations of taste and smell seem to preside, 
in an especial manner, over the choice of food and of air, and to 
belong rather to the digestive and respiratory nines ti than to 
those of the intellect or of thought. 

We have seen in this kind of general introduction to the study 
of physiology, what idea is to be formed of that science as well 
as of life, the study of whichis its object; into how many classes 
the beings in nature may be divided, and into how many elements 
they are resolvable: what differences exist, between inorganized, 
and organized and living bodies, between plants and animals ; how 
Jife is complicated, modified, and extended, in the immense series 
‘of beings which are endowed with it, from the plant to man; and 
in further particularizing the object under our cortsideration, 
we have examined, what are the organs which, by their union, form 
the human machine; what powers govern the exercise of their 
functions: Then, we have laid down the fundamental laws of 
sensibility and contractility, we have spoken of sympathies and 
‘habits, of the internal nervous apparatus, which unites, collects, 
and systematizes the organs of the assimilating functions; we 
have endeavoured to determine from facts, the existence of the 
cause which sabjects living beings to a set of laws very different 
from those which inorganic matter obeys. ‘The knowledge of 
these laws, is the light which is to guide us in the application to 
physiology of the accessory sciences. Finally, in the arrangement 
of the objects which this science considers, I have a‘opted a more 
simple and natural division, than any hitherto employed. 

I shall close this preliminary discourse, by saying a few words 
on the order adopted in the distribution of the chapters, I might 
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ave begun by a view of the external functions, as well as of those 

of assimilation or nutrition, of sensation, or of digestion. I 

have given precedence to the functions of assimilation, because of 
all others, they are the most essential to existence, and their 
exercise is never interrupted, from the instant ‘in which the em- 

bryo begins to live, till death. In beginning with an account of 
them, we imitate nature therefore, who imparts to man this mode 

of existence, before she has connected him with outward objects, 

and who does not deprive him of it, until the organs of sense, of 
motion, and of the voice have completely ceased to act. 

As to the course which has been followed in the arrangement 
of the functions that belong to the same order, or which concur in 
the same end, it was too well laid dawn by nature, to allow us to 
depart from it. I have thought it right, that the consideration 
of the voice should immediately precede that of generation, in 
order that the arrangement might, at aglance, shew the connexion 
which exists between their phenomena. Several animals use their 
voice, only during the season of love; the birds which sing at all 
times, have, during that period, a more powerful and sonorous 
voice. When man becomes capable of reproduction, his vocal 
organs suddenly become evolved, as though nature had wished to 
inform him, that it is through them he is to express his desires ta 
the gentle being who may sympathize in them. The voice, there- 
fore, serves as a natural connexion, between the external func. 
tions, and those which are employed ia the preservation of the 
human species. 

The voice, which leads so naturally from the functions which 
establish our external relations, to those whose end isthe preserva- 
tion of the species, is still more intimately connected with motion. 
It is, in a manner, the complement of the phenomena ef loco. 
motion; by means of it, our communication with external objects 
is rendered easier, mere prompt; and more extensive: it de- 
pends on muscular action, and is the result of voluntary motion. 
Finally, these motions sometimes supply the place of speech, ia 
pantomime, for example, and in the greater number of cases, 
the language of action concurs in adding to its effect. Every 
thing, therefore, justifies me in placing this function after 
motion, in separating it from respiration, with which every other 
author has joined it, without considering that the relation between 
the voice and respiration is purely anatomical, and can, therefore, 
la no wise apply to physiology. 
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I have placed after generation, an abridged account of life and 
death, in which will be found, whatever did not belong to any of 
the preceding divisions. The necessity of this appendix, contain- 
ing the history of the different periods of life, that of the tempera- 
ments and varieties of the human species, that of death and putre- 
faction, arises from the impossibility of introducing into the par. 
ticular history of the functions, these general phenomena in which 
they all participate. 


FIRST CLASS. 


LIFE OF THE INDIVIDUAL, 


FIRST ORDER. 


D see anucanencrame mc anaes eae 


FUNCTIONS OF ASSIMILATION, 


Or, Functions which are subservient to the preservation of 
the Individual, by assimilating to his substance, the food 
by which he is nourished, 
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PHYSIOLOGY. 


CHAPTER I. 


OF DIGESTION. 


I. Digestion is a function common to all animals, by which 
snbstances extraneous to them, are introduced into their body, and 
subjected to the action of a peculiar system of organs, their 
qualities altered, and a new compound formed, fitted to their 
nourishment and growth. 

Il. General considerations on the Digestive organs. Animals 
alone are provided with organs of digestion ; all of them, from 
man down to the polypus, contain an alimentary cavity variously 
shaped, ‘The existence of a digestive apparatus may, therefore, 
be taken as the essential characteristic of the animal kind. In 
man, this apparatus consists of a long tube extending from the 
mouth to the anus: within this canal, there empty themselves 
the excretory ducts of several neighbouring glands, that secrete 
fluids fit for changing, for liquefying, and animalizing the alimen. 
tary substance. The different parts of this digestive tube are 
not of equal capacity; at first, enlarged in the part which forms 
the mouth and pharynx, it becomes nsrrower in the cesophagus; 
this last, dilating considerably, forms the stomach, which again 
contracting, is continued down under the name of intestine. 
This tube itself varies in size in different parts of its extent; and 
itis by the consideration of these differences of size, that ana 
‘tomists have principally been guided in their divisions, 

The length of the digestive tube is from five to six times the 
length of the whole body, in an adult: it is greater in proportion 
ina child, At this age, likewise, digestion is more active, and 
proportioned to the necessities of growth in the individual, The 
digestive cavity is in man open at both extremities; in some 
animals, in the zoophyte for example, one opening serves ths 
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purpose of mouth and of anus, receives the food and ejects the 
excrementitious remains, { 

The extent of the digestive canal is according to the nature of 
the aliments on which the animals feed: the less those aliments 
are analogous in their nature, to the substance of the animal which 
they are to nourish, the longer must they remain in his body to 
undergo the necessary changes. ‘Therefore, is is observed, that 
the intestine of graminivorous animals is very long, their sta 
very capacious and often complex, while carnivorous animals have 
their intestinal canal short and strait, and so arranged, that the 
animal substances which are most nourishing, in least bulk, 
of easy and rapid digestion, which, by too long a stay in 
the intestines, might become putrid, pass readily through it. 
In this respect, man holds a middle station between those animals 
which feed on vegetables, and those which feed on animal sub- 
stances. Ile is, therefore, equally fitted for these two kinds of © 
food; he is neither exclusively herbivorous, nor carnivorous, but 
omnivorous or polyphagous. This question, of such easy solution, 
has long employed physicians, naturalists, and philosophers; each 
bringing, in favour of his opinion, very plausible arguments, 
drawn from the form and number of the teeth, from the length of 
the intestinal canal, from the force of its parieties, &c. 

The parietes of the digestive tube are essentially muscular; à 
mucous membrane lines its inside, forming within it various folds; 
lastly, a third coat is accidentally placed over the other two: and 
is furnished by the pleura to the cesophagus, by the peritoneum to 
the stomach, as well as to the intestinal canal. 

The arsenic of this third coat is, that it does not cover 
the whole surface of the parts of the tube to which it is applied. 
The muscular coat may be considered as a long hollow muscle, 
extending from the mouth to the anus, and formed, throughout 
almost all the whole of its length, by two layers of fibres, the one 
set longitudinal, the other circular. The will directs the motions 
of the two extremities, while the rest of its course is not under its 
controul. Inthe cells of the tissue which unites its surfaces to the 
other coats, fat never accumulates, which might have impeded its 
contractions, and straitened and even obliterated the tube along 
which the food was to pass. 

LIT. Of Food, solid and liquid. The aliments which nourish 
man, are obtained from vegetables or from animals, The mineral 
kingdom furnishes only condiments,medicinal substances or poisons. 
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By aliment is meant whatever substance affords nutrition, of 
whatever is capable of being acted upon by the organs of diges- 
tion. Substances which resist the digestive action, those which 
the gastric juice cannot sheathe, whose asperities it cannot soften 
down, whose nature it cannot change, possess, to a certain degree, 
the power of disturbing the action of the digestive tube, which 
revolts from whatever it cannot overcome: there is no essential 
difference between a medicinal substance and a poison. Our 
most active remedies are obtained from among the poisenous sub- 
stances: tartar emetic, corrosive sublimate, opivm, all of them 
remedies of so much efficacy:in skilful. hands, when administered 
unseasonably or in too strong doses, act as most violent poisons; 
they forcibly resist the digestive powers and furnishthem nothing 
to be acted upon, while mild and inert substances yie!d to these 
powers, and come under the class of aliments. What then is to 
be thought of our ptisans, of chicken and veal broth, and other 
such remedies? That they are employed to deceive the hunger 
and thirst. of the patient, to prevent his receiving into his stomach, 
substances whose laborious digestion would take up the strength 
required for the cure of the disease ; that they are mere precautions 
of regimen, that he who most varies this kind of resource, can only 
be said to‘adopt a treatment of expectation, leaving to nature 
. alone, the care of exciting those salutary motions which are to 


bring about a cure. Why do certain vegetable purgatives, as __ 


manna and tamarinds, produce so little effect, even though given 
in large doses? Because these substances contain many nutritious 
particles capable of being assimilated, so that strong constitutions 
digest them and completely neutralize their irritating or purgative 
qualities. Ananimal or vegetable substance, though essentially 
nutritious, may act as a medicine, or even as a poison, when, 
im consequence of the extreme debility of the digestive tube, 
or because it has not been suficiently divided by the organs of 
mastication, it resists the digestive action. : Thus surfeits are 
brought.on, because the stomach is debilitated, because it is op- 
pressed by too great a mass of substunces, or beeause having been 


imperfectly triturated, they areinsoluble. It is on considerations 


of this kind, that the true foundations of materia medica are laid. 

Mineral substances are of a nature too heterogeneous to our 
own, to admit of being converted into our substance. It appears 
that their elements require the elaboration of vegetable life ; hence, 
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it has been justly observed, that plaats are laboratories in which 
nature prepares the food of animals. 

Aliments obtained from plants are less nutritious than those 
furnished by the animal kingdom, because in a given bulk, they 
contain fewer parts that can be assimiliated to our own substance. 
Of all the parts of vegetables, the mast nourishing is their amyla- 
ceous fecula, but it yields the more readiiy to the action of thea, 
digestive organs, from having already experienced an incipient 
fermentation; on that account, leavened bread is the bestof vege- 
table aliments. The flesh of young animals is less nourishing than 
that of the full-grown, although, at an early age, the flesh of the 
former abounds more in gelatinous juices; for, this abundant 
gelatine wants the necessary degree of consistence. 

However various our aliments may be, the action of our organs 
always separates from them the same nutritious principles; in 
fact, whether we live exclusively on animal or vegetable sub- 
stances, the internal composition of our organs does not alter ; an 
evident proof, that the substance which we obtain from aliments, 
to incorporate with our own, is always the same, and this affords 
an explanation of saying of the father of physic. ‘There is but 
one food, but there exist several farms of food.” 

Attempts have been made to ascertain the nature of this alimen. 
tary principle, common to all nutritive substances, andit is con- 
jectured, with some probability, that it must be analogous to 
gummy, mucilaginous, or saccharine substances; they are all 
formed from hydrogen and carbon, are well known to differ che- 
mically, only in the different proportions of oxygen which they 
contain. ‘Thus, sugar is a kind of gum, containing a considerable 
quantity of oxygen; and which is reduced, in a certain degree, ta . 
. the state of starch, when brought to a very fine powder by means 
of a rasp, for, the friction disengaging a portion of its oxygen, des 
prives it in part of its flavour, and leaves it an insipid taste, similar 
40 that of farinaceous substances, » Nothing, in fact, nourishes bet- 
ter, more quickly, and from a smaller bulk, than substances of this 
kind. ‘The Arab crosses the vast plains of the desert, and supports 
himself by swallowing a small quantity of gum arabic. The nourish- 
ing quality of animal and vegetable jellies is well known; sacchas 
rine substances soon cloy the appetite of those who’ are fondest 
of them. In decrepid old age, some persons live exclusively on 
sugar; I know several in that condition, who spend the day in 
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ehewing this substance, which is a laborious employment for their 
feeble and toothless jaws. Lastly, milk, the sole nourishment of 
the early periods of life, contains a great proportion of gelatinous 
and saccharine matter. - 
_ Though man, destined to live in all latitudes, is formed to subsist 
on all kinds of food, it has been observed, that the inhabitants of 
“warm climates generally prefer a Die diet. The Bramins 
in India, the inhabitants of the Canary Islands, and of the Brazils, 
&c. who live almost exclusively on herbs, grain, and roots, inhabit 
a climate, against the excessive heat of which they have to seek 
means of protection: now, the digestion of vegetables is attended 
with less heat and irritation. The philosophical or religious sects, 
by which the abstinence from animal food was considered as a me- 
ritorious act, were all instituted in warm climates, The school of 
Pythagoras ph lw in Greece, and the anchorets, who, in the 
beginning of the Christian religion, peopled the solitudes of 
.. Thebais, could not have endured such long fastings, or supported 
themselves on dates and water, in a more severe climate. So that 
the monks that removed into different parts of Europe, were 
obliged to relax from the excessive severity of such a regimen, 
and yielded to the irresistible influence. of the climate ; the most 
austere came to add to vegetables, which formed the base of 
their food, eggs, butter, fish, and even water fowl. In books of 
casuistry, it may be seen, on what ridiculous grounds there was 
granted a dispensation in favour of plovers, of water hens, wild 
ducks, snipes, scoters, birds whose brown flesh, more animalized 
and more heating, ought to have been NA from the Kitchen 
of monasteries, much more strictly than that of common poultry. 

Consider what is the alimentary regimen of the dil ferent nations 
on the face of the earth, and you will pest that a “vegetable diet is 
preferred by the inhabitants of warm countries: to them, SO= 
briety is an easy virtue; it is a happy consequence of the climate. 
Northern nations, on the contrary, are voracious from instinct and 
necessity. They swallow enormous quantities of food, and pre- 
fer those substances which in digestion produce the most heat. 
Obliged to struggle incessantly again the action of cold, which 
tends to benumb the vital powers, to suspend every organic motion, 
their life is but a continual act of resistance to external influences. 
Let us not reproach them with their voracity, and their avidity 
for ardent spirits and fermented liquors. Those nations that 
inhabit the confines of the habitable world, in which man is 
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scarcely able to withstand the severity of the climate, the inha- 
bitants of Kamtschatka, the Samoiedes, live on fish, that ia the 
heaps in which they are piled up, have already undergone a certain 
degree of putrefactive fermentation. Doesnot the use of a food so 
acrid and heating, that in our climate it would inevitably be at- 
tended with a febrile action, prove plainly the necessity of ba. 
lancing, by a vigorous inward excitement, the debilitating influence 
‘of powers that are operating from without? The abuse. of spiri- 
-tuous liquors is fatal to the European transported to the burning 
climate of the West Indies. The Russian drinks spirituous liquors 
with a sort of impunity, and lives on to an advanced age, amidst 
excesses under which an inhabitant of the south of Europe would 
sink. | 
This influence of climate affects alike the regimen of manin 
health, and that of man in sickness, and, it has been justly ob. 
served of medicine, that it ought to vary according to the places 
in which it is practised.—Barley ptisan, honey, and a few other 
substances, the greater part obtained from the vegetable kingdom, 
sufficed to Hippocrates in the treatment of diseases, his therapeu- 
tic treatment was, in almost every case, soothing and refreshing. 
’ Physicians, who practise in a climate such as that of Greece, may 
imitate this simplicity of the father of physic. Opium, bark, 
wine, spirits, aromatics, and the most active cordials are, on the 
other hand, the noaeies suited to the inhabitants of the North. 
“The English phy sicians ‘use, frecly and without risk, these medi. 
cines which elsewhere would be attended with the tithe danger, 
Simple aqueous drinks promote digestion, by facilitating the 
solution of the solids; by serving. as a vehicle to their divided 
parts; and wheibicddivela active by saline or other substances, 
as spirituous liquors are by alcohol, they are further uséful in 
stimulating the organs and exciting their action. Los: à 
The least compound drinks are possessed, in different degrecs, 
of this double property of dissolving solid aliments, and of stimu- 
lating the digestive organs. The purest water is rendered stimu- 
Jating by the air, and by the salts which it contains, in different 
proportions; and, to the want of that stimulating quality, is to be 
attributed the difficult digestion of distilled water. 
The drinks best suited to the wants of the animal economy, are 
those in which the stimulating principles are blended, in due pro- 
portions, with the water which holds themin solution. But almost 
all the fluids which we drink, contain a certain proportion of nu. 
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tritious particles, Wine, for example, contains these nutritive par. 
ticles in greater quantity, as it is the produce of a warmer climate, 
and as saccharine matter predominates in its composition, Thus, 
Spanish wines are in themselves nourishing, and are perhaps fitter 
to satisfy hunger than to allay thirst, while the acidulous Rhenish 
wines, which are merely thirst-allaying, scarcely contain any 
cordial quality. Between the two extremes are the French wines, 
which possess, in a nearly equal degree, the treble advantage of 
diluting the fluids, of stimulating the organs, and of furnishing to 
the animal economy materials of nutrition, 

IV. Of hunger and thirst. By the words hunger and thirst, 
‘are meant two sensations, which warn us ef the necessity of repairs 
ing the loss, which our body i is continually undergoing from the 
action of the vital principle. Their nature, as is well observed 
by M. Gall, is not better known than that of thought. Let us 
endeavour to explain the phenomena by which they are attended. 
- The effects of a protracted abstinence are, a diminution of the 
weight of the body, a diminution which becomes sensible ia the 
course of twenty-four hours; a wasting of the body, from the loss 
of fat, discoloration of the fluids, especially the blood, loss of 
strength, excessive sensibility, sleeplessness, with painful sensae 
tions in the epigastric region. 

Death from inanition is most easily brought on, in those who 
are young and robust. Thus, the unfortunate father, whose hor- 
rible story has been related by Dante, condemned to die of hunger 
and shut up with his children ina alti dungeon, died the last, on 
the eighth day, after having witnessed, in the convulsions of rage 
‘and despair, the death of his four sons, unhappy victims of the 
most execrable vengeance ever recor à iu the history of man. 
Haller has related, in his great work on physiology, several 
instances of prolonged abstinence ; if we are to give credit to these 
accounts, some of which are deficient iu the degree of authenticity 
required to warrant belief, persons have been known to pass 
cighteen months, two, three, four, five, six, seven, and even ten 
years, without taking any nourishment. , În the memoirs of the 
Edinburgh Society, is found the history of a woman who lived on 
whey only, for fifty years. The subjects of these cases are mostly 
weak, infirm women, living in obscurity and inaction, and in 
whom life, nearly extinct, just shewed,itself, in an almost insensi- 
ble pulse, an unfrequeni and indistinct respiration. It is a fact 
well worthy ®f observation, that the muscles and viscera of some 
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of them when examined after death, shone with a light evidentlÿ 
phosphoric.* Can it be that phosphorus is the result of the lowest 
degree of animalization? It may be easily conceived that living, 
in a manner, on their own substance, the fluids in such persons, 
have been frequently subjected to the causes which produce as. 
similation and animalization, and have undergone the greatest 
alteration of which they are capable. | 

. The proximate cause of hunger has by some been conceived to 
depend, on the friction of the nervous papilla of the empty stomach 
oneach other; by others, it has been imputed to the irritation 
produced on its parietes, by the accumulation ofthe gastric juice, 
It has been thought to depend on the lassitude attending the per- 
manent contraction of the muscular fibres of the stomach; and on 
the compression and creasing of the nerves, during that permanent 
constriction; on the dragging down of the diaphragm by the 
liver and spleen, when the stomach and intestines being empty, 
cease to support those viscera: a dragging which is the greater, 
as anew mode of circulation takes place in the viscera, which are 
supplied. with blood by the celiac artery, and while the stomach 
receives less blood, the spleen and liver increase in weight and 
size, because their supply is increased, 

Those who maintain, that hunger depends on the friction of the 
parietes of the stomach against each other, when brought together 
in an empty state, adduce the example of serpents, whose stomach 
is purely membranous, and who endure hunger along time, while 
fowls whose powerful and muscular stomach is able to contract 
strongly on itself, endure it with difficulty. But to say nothing 
of the great difference of vitality, in the organs of a bird and of a 
| reptile, the stomach which continues closing on itself as it is 
emptied, may contract to such a degree as scarcely to equal in 
size a smali intestine, without its following, as a necessary conse. 
quence, that the parietes which are in contact should exert on 
each other any friction, on which the sensation of hunger may 

depend. In fact, the presence of food is necessary to determine 
~ anaction of the parietes of the stomach, and as long as it is empty, 
there is nothing to call forth such action. 

Those who think that hunger is mechanically produced by the 
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* Nitidissima viscera sunt aninalium fame ph à et argentei fibrarum 
Fasciculie . 
bi Hatter, Elem, Phys, tom. VI, page 183. 
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weight of the spleen and liver that keeps pulling down the dias 
phragm, which the empty stomach no longer bears up, observe, 
that it may be appeased, for a time, by supporting the abdominal 
viscera by means of a wide girdle; that hunger ceases as soon as 
the stomach is full, before the food can have yielded to it any ma. 
terials of nutrition. On this hypothesis, which is purely mecha. 
nical, as that which explains hunger by the irritation of the gastric 
juice, by the lassitude of the contracted muscles, by the compres. — 
sion of the nerves, how shall we explain the fact, that when the 
hour of a meal is over, hunger ceases for a time? Ought not 
hunger, on the contrary, to be considered as a nervous sensation 
which exists in the stomach, is communicated by sympathy to all 
the other parts, and keeping up an active and continuous excites 
ment in the organ in which it is principally seated, determines 
into it the fluids from all parts. This phenomenon, like all those 
which depend on nervous influence, is governed by the laws of | 
habit, by the influence of sleep, and of the passions of the mind, 
whose power is so great, that literary men, absorbed in meditation 
and thought, have been known ehttiely to forget that they re, 
quired food. | Every thing which awakens the sensibility of the 
stomach, in a direct or sympathetic manner, increases the appetite 
and occasions hunger. Thus, bulimia depends, sometimes, on the 
irritation of a tape worm in the organs of digestion. The applis 
cation of cold to the skin, by increasing, from sympathy, the action 
of the stomach, has been known to occasion fames canina, of which 
several instances are related by Plutarch (Life of Brutus). Ar. 
dent spirits, and highly seasoned food, excite the appetite, even — 
when the stomach is overiilled. Whatever, on the contrary, 
blunts or renders less acute the sensibility of the stomach, renders 
more endurable or suspends the sensation of hunger. Thus, we: 
are told by travellers, that the Turkish dervises and the Indian 
faquirs, endure long fasts, ‘because they are in the habit of using 
opium, and lull, in a manner, by this narcotic, the sensibility of 
the stomach. Tepid and relaxing drinks impair the appetite; 
the use of opiates suspends suddenly the action of the stomach, | 
V. Of thirst. The blood deprived of its serosity, by insensible 
perspiration and by internal exhalation, requires incessant dilu. 
tion, by theadmixture of aqueous parts, to lessen its acrimony ; and 
as the serosity is incessantly exhausting itself, the necessity for 
repairing that loss is ever urgent. The calls of thirst are still 
more absolute than those of hunger, and it is much less patiently 
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endured. Tf it he not satisfied, the blood, and the fluids which 
are formed from it, become more and more stimulating, from the 
PHHPRREA UGS of the saline and other substances which they con. 
tain. The general irritation gives rise to an acute fever, with 
heat and parching of the fauces, which inflame and may even 
become gangrenous, as happens in some cases of hydrophobia. 
English sailors, who were becalmed, had exhaused all their stock 
of fresh water, and were at a distance from land ; not a drop of 
rain had for a long while cooled the atmosphere: after having 
borne, for some time, the agonies of thirst, further increased by 
the use of salt provisions, they resolved to drink their own urine. 
This fluid, though very disgusting, .allayed their thirst; but 
atthe end of a few days, it became so thick and acrid, that they 
were incapable of swallowing a mouthful of it. Reduced to 
despair, they expected a speedy death, when they fell in witha 
ship which restored them to hope and life. Thirst is increased 
every time that the aqueous secretions are increased ; thus, it be. 
comes distressing to a dropsical patient, in whom the fluids are 
determined towards the seat of effusion. Itis excessive in diabetes, 
and in proportion to the increased quantity of urine. In fever, it 
is increased, from the effect of perspiration, or because in some 
of these affections ; for example, in bilious fevers, the blood seems 
to become more acrid, Hence the advantage of cooling, diluting, 
and refreshing drinks, administered copiously, with a view to.cor. 
rect the temporary acrimony occasioned by the absence of a great 
quantity of the serous parts of the blood, and to lessen the over 
excitement ofa fluid become too stimulating. 

The use of aqueous drink is not the most effectual method of 
allaying thirst. A traveller exposed to the scorching heat of sums 
mer, finds it advantageous to mix spirits to plain water, which alone 
does not stimulate sufficiently the mucous and salivary glands, 
whose secretion moistens the inside of the mouth and pharynx, and 
covers these surfaces with the substance best calculated to sus. 
pend, at least for a time, the erethism on which thirst. appears to 
depend. u | 

VI. On mastication, The organs employed in the mastication 
ef the food, are the lips, the jaws, and the teeth with these are — 
furnished; the muscles by which they are moved, and those which 
form the parietes of the mouth. ‘The motions of the lips are ex- 
tremely varied, and depend on the single or combined action of 
their muscles, by which the greater part of the face is covered, 
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end: which may be enumerated as follows:—Flevators of the 
upper lip (caninus, incisious, levatures communes labiorum and 
myrtiformes). Depressers of the under lip (¢régugudaris labiorum, 
quadratus gene). Abductors{buccinator, zygomaticus major and 
minor, platysma myotdes), Constricters (orbiculuris oris). > 

VILL. The motions-of the upper jaw are so confined, that some have 
denied that it has any motion; it nevertheless rises a little, when’ 
the lower jaw descends; but it is principally by the depression of 
the latter, that the mouth is opened. The muscles at the back of 
the neck, and that part of thedigastrie muscle nearest the mastoid 
process, produce a slight elevatiow of the upper jaw, which moves 
with the! whole head, to the bones of which it is firmly united. 
This conexion of the upper jaw withthe bones of the head, ren- 
ders this jaw less moveable in man than in the greater number of 
animals, in which, freed from the enormous weight of the skull, 
it stretches out-in front of that cavity, over the lower jaw. As 
we follow downwards: the scale of animal existence, the motions 
of the upper jaw. is seen to inerease, the further we descend from 
the human species ; it is equal to that of the lower jaw, in the 
reptiles and, in-several fishes; hence the enormous dimensions of 
tie mouth of the crocodile and: shark; hence’ serpents frequently’ 
swallow a prey of a bulk greater than their own, and would. be 
suffocated, but for the power they possess, of suspending respira- 
tion for a long time, and of waiting patiently, till the bits ave 
dissolves the food, as it is swallowed. 

In the açt of mastication, the upper jaw may be considered as 
an anvil, on which the lower. jaw strikes as a moveable hammer, 
and the motions of the under jaw, the presure it exerts, and its 
efforts, would soon have disturbed the connexion of the different, 
bones of which the face is formed, if this unsteady edifice, merely 
formed of bones, in juxta position, or united by sutures, were not 
supported, and did not transmit to the skull, the double effort 
which presses on it from below upwards, and pushes it out laterally. 
Six vertical columns, the ascending apophyses of the superior 
maxillary bones, the orbitar processes of the malar bones, and the 
vertical processes of the palate bones, support and transmit the 
effort which takes place in the first direction, while the zygomatic 
processes: forcibly press the bones of the face against each. other, . 
and powerfully resist separation outwardly or laterably. The 
lower jaw falls by its own weight, when its elevators are relaxed ; 


the external pterygoid muscles, and those attached to the os byoides, 
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complete this motion, the centre of which, is not in the articulation of 
the jaw to the temporal bones, but corresponds to a line that should 
cross the coronoid processes, a little above the angles of the jaw. It 
is around this axis, that, in falling, the lower jaw performs amotion 
of rotation, by which its condyles are turned forwards, while its’ 
angles are carried backwards. In children, the coronoid processes 
standing off at a smaller distance from the body of the bone, of 
which they have nearly the same direction, the centre of motion is 
always in the glenoid cavities, which the condyles never quit, however 
much the jaw may be depressed. By this arrangement, nature has 
guarded against dislocation, which would have been frequent at an 
early period of life, from crying, during which, the jaw is depressed 
beyond measure, or when not knowing the just proportion be- 
tween the capacity of the mouth, and the size of the bodies they 
would put into it, children endeavour to introduce those which it 
cannot reccive..' The lower jaw forms a double bended lever of 
the third kind, in which the power, represented by the temporal, 
masseter and internal pterygoid muscles, lies between the falerum 
and the resistance, at a smaller or greater distance from the chin. 

The mode of articulation of the jaw to the temporal bones, 
allows it only a motion upwards and: downwards, in which the 
teeth of both jaws meet like the blades of scissars, and a lateral 
motion, in which the teeth glide on each other, producing a fric- 
tion well calculated to grind the focd, which in the first part of 
the act of mastication was torn or divided. 

VIII. In carnivorous animals, the levator muscles of the under 
jaw, especially the temporals and masseters, are predigiously large 
and powerful. In them, the coronoid processes, to which the tem- 
poral muscles are attached, are very prominent ; the condyles are re 
ceived intoa very deep cavity ; while in herbivorous animals, on the 
contrary, they are less strong and bulky, and the pterygoid 
muscles, by whose action the lateral or grinding motion is per. 
formed, are stronger and more marked. The glenoid cavities are 
also in them wide but shallow, so that they allow the condyles te 
move freely on their surface. The comparative power of the 
levator and abductar muscles of the lower jaw, may be easily ap- 
preciated, by viewing the temporal and zygomatic fossa. ‘Their 
depth is always in an inverse ratio, and proportioned to the bulk 
of the muscles which they contain. In carnivorous animals, the 
zygomatic arch, to which the masseter is attached, is depressed, aud 
seems to have yielded to the effort of the muscle. In the point of 
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view which we have justtaken, man holds a middle station between 
carnivorous animals and those which feed on vegetable substances ; 
nothing, however, determines his nature better than the composi- 
tion of his dental arches. 

IX. The small white and hard bones which form the dental 
arches, are not alike in all the animals whose jaws are furnished 
with them. All have not, as man,-three kinds of teeth. The 
laniary* teeth are not to be met with, in the numerous class of 
rodentia. Some are without incisors; the former appear more 
fitted to tear fibrous tissues which offer much resistance. In 
carnivorous animals, they are likewise very long, and.bent like 
curved pincers. The grinders are principally employed in grind- 
ing substances previously divided by the laniary teeth, which tear 
them, or by the incisors, which, in meeting as the blades of scissars, 
fairly cut them through: thelatter, of whicheach jaw contains four, 
acting only om bodies which present but a slight resistance, are 
placed at the extremity of the maxillary lever. The grinders are 
brought nearer to the fulcrum, and it is on them that the great 
stress of mastication rests. If we wish to crush a very hard 
substance, we instinctively place it between the last large grinders, 


* After the example of several nuturalisis, I have thought it right to give that 
name to the canine teeth ; in the first place, because their principal use being 
to lacerate or tear fibrous tissues, itis fit that they should have a name from 
their manner of acting on the food, as is the case with the incisors and molares 3 
in the second place, because the word canine, may lead to an erroneous concep- 
tion, by leading to a belief that this kind of tooth belongs only to one kind of 
carnivorous animals, while they are stronger and more distinct, in the lion, the 
lyger, &c. | 

Such an explanation is indispens: able, at a period when every body aspires 
to the easy glory of introducing innovations in language. The invention of 
words is, however, in the opinion of a celebrated female writer, a decided STARS 
tom of barreness of ideas. 

The teeth differ essentially from the other bones, by the acute “sensibility 
with which they are endowed; 2dly, by the nerves w hich may be traced into 
them, while they seem to be wanting in every other part of ihe osseous system 
Sdly, by the mode of distribution of he blood vessels: these penetrate into them 
utan aperture which is seen at the extremity f their root, and they expand 
in the mucous membrance cuntained in the tooth, and which forms the most 
essential part of the bone; 4ithy, by their not undergoing any change from ex po- 
sure to the air, a property which they owe to the ‘enamel which covers them 
externally, Ithas been said, with justice, that Nature, in sheathing the tooth 
with this covering, has imitated the process of tempering, by means of which, 
we harden the edge of steel or iron tauls. 


92 


and by thus shortening considerably the lever, between the resist. 
auce and the fulerum, we improve on the lever of the third Kind, 
which, though most paie in the animal economy, acts the 
most siting ys The laniary teeth have very Jong fangs, 
which lying deeply buried in the alvéolar processes, give them 
a degree of firmness to‘enable them to act powerfully, without a 
a danger of being loosened from their situation. 

“The enamel which covers the teeth, preserves the substance of 
the bone exposed to the contact of the air, from the injurious 
effects, which would not fail to result, from direet exposure, and as 
enamel is much harder than bone, it enables the teeth to break the 
hardest bodies without injury. The éoncentrated acids soften this 
substance and occasion a painful affection of the teeth. The sensic 
bility possessed by these bones, is seated in the mucous membrane 
which lines their inward cavity, through which are distributed 
the vessels and nerves, which enter by openings at their roots. 
This membrane is the seat of a great number of diseases, to which 
the teeth are subject.» The enamel, incessantly worn by repeated 
friction, grows and repairs its waste. ~The alveolar processes 
which receive the fangs of the teeth, firmly embrace them, and all 
of them being exactly conical in form, every point of these small 
cavities, and not merely their lower part at which the nerves and 
vessels enter, supports the pressure whieh is applied to these bones. 
When from accidental causes, or in the progress of age, the teeth 
are gone, their alveoli contract, then disappear; the gums, a 
reddish and dense membranous substance, which -connects the 
teeth to” the sockets, harden and become callous: over their 
thinned edges. Old men who have lost all their teeth, masticate 
but imperfectly, and this circumstance is one ef the causes of their 
slow digestion, as the gastric juice acts with difficulty on food, 
whose particles are not sufficiently divided. 

X. Salivary solution. The above mechanical trituration is not 
the only change which the food undergoes in the mouth. Sub. 
jected to the action of the organs of mastication, which overcome 
the force of cohesion of its molecules, it is at the same time 
imbued with the saliva. This fluid, secreted by the glands placed 
_ in the vicinity of the mouth, is poured, in considerable quantity, 
into that cavity during mastication. | 

The saliva is a transparent and viscous fluid, formed of about 
four parts of watér and one of albumen, in which are dissolved, 
phosphates of soda, of lime, and of ammonia, as well as a small 
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quantity of muriate of soda; like all other albumiaous fluids,” it 
froths when agitated, by absorbing oxygen, for which itrappears 
to have a strong affinity, Its affinity for oxygen is such, that ‘one 
may oxydize goldand silver, by triturating in saliva, thin leaves of 
those metals which are of such difficult oxydizement. 

‘The irritation occasioned by the presence or the desire of food, 
excites the salivary glands, they swell and become so many centres 
of fluxion, towards which the humours flow abundantly. Bordeu 
first called the attention of physiologists, to the great quantity of 
nerves and vessels received by the parotid, maxillary and sublin. 
_ gual glands, from the carotid, maxillary and lingual arteries, from - 
the portio dura of the seventh pair of nerves, from the lingual 
nerve of the fifth pair, which penetrate their substance, or pass over 
a portion of their surface. This great number of vessels and 
nerves is proportioned to the quantity of saliva which is secreted, 
and this is estimated at about six ounces during the average time 
of a meal. It fluws in greater quantity, when the food that is 
used is acrid and stimulating: it mixes with the mucus, copiously 
secreted with the mucous, buccal, labial, palatine, and lingual 
glands, and with the serous fluid, exhaled by the exhalent arteries 
of the mouth. : The saliva moistens, imbues, and dissolves the ball 
formed by the aliment, brings together its divided molecules, and 
produces on themthe first change. There can be no doubt, that the 
saliva mixing with the food,.by the motion of the jaws, absorbs 
oxygen and unites to the alimentary substances, a quantity of that 
gas fitto bring about the changes which they are ultimately des- 
tined to undergo, ta 
Xf. The muscular parietes of the mouth are, during mastica. 
tions, in perpetual action. The tongue presses on the food, in 
every direction, and brings it under the teeth; the muscles of the 
check, especially the buccinator, against which the food is pressed, 
force it back again under the teeth, thatit may be duly triturated, 
When the.food has been: én Gieientty divided, and imbued. with 
saliva, the tip of the tongue is carried to every part of the mouth, 
and the food is collected onits upper surface. The food haying 
been thus completely gathered together, the tongue presses it 
against the roof of the mouth, and turning it tip upwards and — 
backwards, at the same time. that its base is depressed, there ig 
offered to the food an inclined plane, over which the tongue 
presses it from before backwards, to make it clear the isthmus of 
the fauces, anditosthrust it into the esophagus. In this course of 
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the food along the pharynx and into the esophagus, consists des 
glutition, a function which is assisted by the co-operation of several 
organs whose mechanism is rather complicated. 

XII. Deglutilion: In the process of deglutition, the mouth 
closes by the approximation of both jaws; at the same time, 
the submaxillary muscles, the digastrici, the genio-hyoidei, 
the mylo-hyoidei, &c. elevate the larynx and pharynx, by draw- 
ing down the os hyoides towards the lower jaw, which is fixed 
by its levator muscles. The hyo-glossus muscle, at the 
same time that it elevates the os hyoides, depresses and carries 
backwards the base of thetongue. Then the epiglottis, situated be- 
tween these two parts, whichare brought together, is pushed down. 
wards and backwards by the base of the tengue, which lays it over 
the opening of the larynx. The alimentary mass, pressed be. 
tween the palate and the upper surface of the tongue, slides: on 
the inclined plain formed hy the latter, and pressed. by its tip, 
which bends back, clears the isthmus of the fauces. The mucous 
substance which exudes from the surface of amygdalæ further fa. 
cilitates the passage of the food... When the food has thus drep- 
ped into the pharynx, the larynx which had risen, and had come 
forward, and which in that motion had drawn the pharynx along 
with it, descends and falls backwards. «This last organ, stimu- 
lated by the presence of the food, contracts, and would in part — 
send it back in a retrograde. direction, by the nasal fosse, if the 
velum palati, elevated by the action of the levatores palati, 
stretched transversely by the tensores palati, was not applied to 
their posterior apertures, and towards the openings of the Eusta 
chian tubes. Sometimes this obstacle is overcome, and the food 
returns, in part, by the nostrils. This happens, when during 
the act of deglutition, we attempt either to laugh or speak. At 
such times, the air, expelled from the lungs with a certain degree 
of force, elevates the epiglottis and meeting the alimentary mass, 
pushes it back towards the nostrils through which it is to pass.— 
The isthmus faucium is closed against the return of the food into 
the month, by the swelling of the base of the tongue, raised by 
the action of the constrictor isthmi faucium, and of the constrictor 
pharyngis superior, which are small muscles contained in the 
thickness of the pillars of the velum. 

The alimentary mass is directed towards the oicabaueal andi ig 
thrust into that canal, by the peristaltic contractions of the pharynx, 
which may be considered as the narrow part of a funnel-like tube, 
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The solid food passes behind the aperture of the larynx, which is 
accurately covered over by the epiglottis. - The liquids flow along 
the sides of that opening, along two channels easily distinguished. 
‘They are always of more difficult deglutition than the solids ; the 
molecules of a fluid have an incessant tendency to separate from 
one another, and to prevent this separation, the organs are obliged 
to use greater exertion, and to embrace with more precision the 
substance that is swallowed. Thus,itis observed, in those cases 
in which deglutition is prevented by some organic affection of the 
œæsophagus, that the patients, though they have the power of 
swallowing solid food, find it difficult to swallow a few drops of a 
liquid, and are tortured with thirst, though awe have still the 
power of satisfying their hunger. | 
The deglutition of air and of gaseous substances, is ‘still more 
difficult than that of liquids, because these elastic fluids are much less 
coercible, and it requires considerable practice, to transmit a mouth: 
ful of air into thestomach. M. Gosse, of Geneva, had acquired 
that power from repeated experience, and he made use of it to 
induce vomiting at pleasure, and by the application of that faculty 
to the interests of science, he ascertained the digestibility of the 
articles of food in most common use. 
The food descends into the esophagus, propelled by the con 
tractions of that musculo-membranous duct, situated along the 
vertebral column, from the pharynx to the) stomach, Mucus is 
secreted, in considerable quantity, by the membrane which lines the 
ianer part of the cesophagus, it sheathes the substances which pass 
along it, and renders their passage more free. The longitudinal 
folds of the inner membrane, allow the cesophagus to dilate ; never- 
theless, when it is stretched beyond measure, severe pain is expe 
rienced, occasioned, no doubt, by. the distention of the nervous 
plexuses, formed by the nerves of theeighth pair which embrace 
the esophagus, as they course along its sides ~I purposely avoid 
speaking of the weight of the food, as one of the causes which 
enable it to pass along the ‘esophagus. Although, in man as in 
. quadrupeds, that weight is no obstacle to deglutition, it favours 
that function in so slight a degree, that the diminution of muscular 
contractility at the aproach of death, is sufficient, altogether to 
prevent it. The act of drinking is then attended with a noise of 
unfavourable omen. This noise consists in a gurgling of the fluid 
which has a tendency to get into the larynx, whose opening is not 
covered over by the epiglottis; and if it be-insisted upon, that 
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the'patient shall swallow some ptisan,, the deglutition. of which is 
impracticable, it flows into the trachea, and the: patients dies of 
suffocation. , 

MILL... Of the AE Before inquiring any Pas into 
the phenomena of digestion, let us shortly attend to: the cavity 
which contains its principal organs. |The abdomen is almost 
intixely filléd. by. the digestive apparatus, of which the urinary 
passages, form a part; its size, the structure of: its parietes, are 
evidently adapted to the functions of that-apparatus, The capacity 
of the abdomen, exceeds that of the other two great cavities; its 
dimensions are not invariably fixed, as those of the skull, whose 
size is determined by the extent of its osseous and inelastic parietes. 
They are likewise more varying than those of the chest, because, 
the degree of dilatation, of which the latter is susceptible, is limi- 
ted by the extent of motion, of which the ribs and sternum are 
capable. ‘The abdomen, on the contrary, enlarges in a sort of 
indefinite manner, by the yielding of its soft and extensible parietes: 
In some cases of ascites, the abdomen: has been known to contain 
as much as eighty pints of liquid, and yet death has not followed 
as a consequence of so enormous an accumulation ; while in cons 
sequence of the delicate texture of the brain, of the exact fulness 
of the skull, and especially of the inflexibility of its pariètes, the 
slightest effusions within that cavity, are attended with so much 
danger ; while the collection of a few pints of fluid, within the 
chest, occasions suffocation, This vast capacity of the abdomen, 
capable of being easily increased, was required in a cavity whose 
viscera, for the most part hollow, and admitting of dilatation, con- 
tain substances varying in quantity, and from which.are disengaged 
gases occupying a considerable space. : What a difference is there 
not, in the capacity of the abdomen of .animalsy;according to the 
quality of the food onwhich they feed! Compare the slender body 
of the tyger, of the leopard and of all carnivorous animals, with 
the heavy mass of the elephant, of the ox, and of all animals that 
wholly or principally live on animaf food, In the child, who, for 
his growth and developement, digests a considerable quantity of . 
food, the abdomen is much more capacious than in the adult or 
theoldman. Inthe'child, the ensiform cartilage is situated oppo. 
site to the body of the eighth or ninth dorsal, vertebra. In old 
men, it descends to the tenth or even the eleventh, so that the capa- 
city of the abdomen decreases with the want.of food, and with the 
activity of digestion. | ih 
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The internal organs of the body are » incessantly called into 
action by different causes, and excited to different motions. The 
action of the arter ial system tends to raise the cerebral mass, and 
to impart toit motions of elevation and depression. The motion 
ofthe ribs brings about the expansion and the compression of the 
pulmonary tissue; the heart, which adheres to the diaphragm, 
drawn down by that muscle, hers it descends, strikes against the 
parietes of the chest, every time its ventricles contract. The 
abdominal viscera are not less agitated by the motions of respira- 
tion, they experience from the diaphragm and from the abdominal 
muscles a perpetual action and re-action, by means of which, the 
circulation of the fluids in their vessels is promoted, the course of 
the food in the alimentary canal is accelerated, the activity of 
digestion increased, and several excretions, as of the urine and 
feces, performed, 

XLV. Of Digestion in the Stomach. The od which is taken 
into the stomach, accumulates gradually within its cavity, and se- 
parates its parietes, which are always in contact with each other 
when it is empty. ‘The stomach, in that mechanical distention by 
the food, yields without re-acting. It is not, however, absolutely 
passive ; its parietes apply themselves, by a general contraction, 
by akind of tonic motion to the food which lies within it, and 
to this action of the whole stomach, the ancients gave the name of 
peristole. As the stomach dilates, its great curvature is thrust 
forward, the two folds of the omentum recede from each other, 

_receive it between them, and embrace its outer and dilated part. 
In man, the principal use of this fold of the peritonedam, appears 
“fo be to facilitate the dilatation of the stomach, which expands 
“chiefly at its forépart, as may be observed by inflating it in a 
dead body. As this viscus becomes distended with air, the two 
folds of the omentum apply themselves to its surface, and if this 
membrane i is pierced with a pin, at the distance of an inch from its 
great curv ature, the pin is observed to get nearer to this curvature ; 
but the upper portion of the omentum can alone bevemployed in . 
this use, and the whole of this, membranous fold is never entirely 
LE ta ny the stomach. “Shall we say with habe that the 
them a Cae ee adh: necessary to ion: or shall we SA the 
opinion of those who maintain, that it answers the purpose of 4 
fluid, filling up spaces, and lessening the effect of friction and 
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pressure from the anterior parietes of the abdomen; or shall we 
assert with others, that the use of thé omentum is to allow the 
blood to flow into it, when the stomach, in a state of contraction, 
is incapable of. receiving it. “May not the blood which flows so 
slow!) in its long and slender vessels, acquire some oleaginous 
quality which renders it fitter to supply the materials of bile ? 

Thy stomach likewise stretches, though i in a less distinct man- 
ner, towards its lesser curvature, and the lamine of the gastro- 
hepatic omentum are separ ‘ated from each other, as those 
of the omentum majus. Such is the utility of the gastro-hepatic 
omentum, which may be considered’ as a necessary result of the 
manner in which the peritoneum ‘Is disposed. in relation to the 
viscera of the abdomen. This membrane, which extends from the 
stomach to the liver, so as to cover it, could not fill the space 
which separates those organs, were it not for a kind of membranous 
communication which connects them, and in which are contained 
the vessels and nerves, which, from the lesser curvature or the 
posterior edge of the stomach, course towards the concave surface 
of the liver. This gastro-hepatic epiploon, may besides, by the 
separation of the two laminæ of which it is formed, favour the 
dilatation of the hepatic vein, which i is situated, as ao as the 
vessels, the nerves and the excretory ducts of the liver, in the 
thickness of its right border. voi 

The stomach has ever been considered as the principal organ 
of digestion, yet its function in ti dat process is but secondary and 
preparatory: itis not in the stomach, that the principal and most 
essential phenomenon of digestion ate place, I mean the separa. 
tion of the nutritive from the excrementitious part of the food. 
The food, when received into the stomach, is prepared for this 
A LU which is soon to be performed, it becomes fluid, and 
undergoes a material alteration ; it is converted into a ‘soft ‘and 
‘homogeneous paste, known a ie the name of chyme. What is 
the agent that brings about this change ? or in other MATE in 
what does digestion in the stomach consist ? | 

‘As it is frequently necessary ‘to clear a spot on which one means 
to build, we will bring forward and refute the hypotheses that have 
been successively broached, to explain the meéchaist of digestion. 
“They may be enumerated, as ‘follows :—concoction, Jermentation, 
putrefaction, yd enon and macération of the food taken into 
the cavity of the stomach, 
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“XV. The first ofthese opinions, was that of the ancients and 
a the: father, of, physic ; but, by the term concoction, = Hippo- 
crates, did not; AASB") a. phenomenon, simian to that which takes 
rt The. poremeafte our the pois mick des pat pe 
that of the restiof the body (32 degrees otÆ Reaumur’s scale) would 
be, insufficient... Cold-blooded: animals, digest. equally with the 
warm-blooded, and, as Vauhelmont observes, febrile heat impairs 
instead of increasing the powers of digestion. _In the language of 
the ancients, concoction. means the alteration, ‘the maturation, the 
animalization, of alimentary substances, assimilated to our nature, 
by, the changes, which, they undergo in the cavity of the stomach. 
It is, however, a verified fact, that the natural heat of the stemach 
promotes and facilitates those. changes, The sxporiments of Spal- 
Janzani on artificial, digestion, shew, that the gastric juice is not of 
more efficacy than plain water, in softening and dissolving ali. 
mentary substances, when the heat is below seven : degrees (of 
Reaumur’s scale); that its activity, on the contrary, is greatly in- 
creased, when, the heat is ten, twenty, thirty, or forty degrees 

above the freezing point.. The digestion in the. cold-blooded 
animals i is, besides, slower than i in the hot-blooded. 

XVI. The abettors of the theory of fermentation admit, that 
the food taken into the stomach undergoes an inward and sponta: 
neous. motion, in virtue of which it forms new combinations ; and 
as the process of fermentation is promoted, by adding, to the sub 
stance, that is undergoing that change, a certain quantity of the 
same that bas already undergone the process; some have supposed, 
that there continually exists in the stomach a leaven, formed, ac- 
cording to Vanhelmont, by a subtle acid, and consisting, in the 
opinion of others, of a small quantity of the food that remains 
from the former digestion, But, independently of the circum. 
stance that the stomach empties itself completely, and presents no 
appearance of leaven, when examined a few hours after digestion, 
substances undergoing fermentation require to be kept perfectly 
atirest, whereas the food is exposed to the oscillatory circulations 
and.to the peristaltic contractions of the stomach, and this viscus | 
is shaken by the puisations of the neighbouring arteries; it is be- 
sides kept in continual motion by the act of respiration. In fer. 
mentation, gases, are either absorbed or extricated, neither of 
which circumstances takes place, when the stomach is not out of 
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“Yt should, however, he ‘stated,’ ii Support sert: opinion that 
accounts for digestion on the principle of fermefitation, that we 
can derive nourishment, only from substarces capable ‘of undergo. 
ing fermentation, and that ‘the’ substänées which have! underfond 
the panary and sacchariné fermentation, ate more easily digésted; 
and in less time. This imperceptible fermentation, if: it ‘peally 
take place, must bear a gredter analogy to these two last procésses; 
to those which are called vinous and acetous fernientation pee Ae 
one can differ from it more than the putrid ferment ation,” ui 

XVIT There have béen phy stologists, howéter, from the 
time of Plistonicus, the disciple of Praxagôras, who ihaintainy, 
that digestion is, in fact, the consequence of putrefaction. But! 
not only is ammonia not disengaged during that process, but bi 
digestive organs havethe power, as will be ‘seen presently, of 
Feeds or of suspending, the putrefaction of the’ ge 
which are submitted to their action. “In serpents, which in co 
sequence of the great power of dilatation of their esophagus, aKa 
from the power of hoïding asunder their jaws, both of which are 
moveable nearly in an equal degree, frequently swaltow larger 
animals than themselves, and take several days to digest thé 
that part of the animal which is exposed to ‘the action of the 
stomach, is observed to bé'perfectty fresh, and? dissolved to a 
certain extent, while the part which remains out, exhibits signé 
of RES A AA | Li sa a sas ins the nur 
5 allow putrefaction 6 ‘come on, ‘even though every china else 
should favour that process!!! Animals which have by chance swals 
lowed putrescent animal substances, ‘either reject them by vomiting, 
or,as Spallanzani has observ red i in some birds; ish à them of ses 
putridity. to 1 

XVILE The system of feriiohtatttt was invented bye the 
chemists ; that of trituration, by the mechanical philosophers, who 
compare the changes which substances ‘undergo in a’mortar from 
the action of the pestle, to the changes which the food undergoes 
in the stomach. But how different is the triturating action of a 
pestle, which crushes a substance softer than itself against a 
resisting surface, to the gentle and peristaltic action of the fibres 
of the\stomach, on the substances which it contains. ‘ Trituration, 
which is a mechanical effect, does not alter the nature of the sub- 
stance exposed to its action; but the food’ is decomposed and no 
longer the same substance, after it has remained some time in the 
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stomach. As this evidently absurd hypothesis has long been held, 
in high: estimation, it will not’ be» ‘improper to spend a little time: 
in the refutition of the proofs whichare adduced in its support,» 
“oThe manner in-which digestion i is brought about in birds, whose: 
stomach is muscular, and especially in the gallinaceous fowls, lis: 
the most specions argument adduced by the abettors of mechanical 
digestion. Those granivorous birds. all: ‘have a double stomachs 
the first is‘called the:crop; its sides are thin/and almost entirely 
membranous) a fluid is abundantly eFusedon its inner surface, 
the seeds on which they feed get softened, and undergo a kind of 
preliminary: maceration i-th crop, ‘after which? they are more 
easily ground by the gizzard, which is a truly muscular’ stomach; 
that fulfills’ the’ office of organs of mastication, ‘almost entirely 
deficient ii that class of animals. "The gizzard:acts so powerfully, 
that'it‘crushes the solid substänces ¢xposed to its action, reduces 
into dust balls of glass and crystal, flattens tubes of tin, breaks 
pieces of inetaly and what is much more extraordinary, breaks with 
impunity the points of the sharpest necdles'andlancets. Itsiinter- 
nal partis lined with a thick semicartilaginous membrane, incrusts 
ed with a nümber of small Stones and gravel,:{aken in with the 
food of those birds.’ The turkey cock'is, of all other fowls; that. 
in which this structure is most apparent ; besides the small: pebbles 
which line its inner ‘membrane, its cavity contains, almost inall 
cases, a number of then’. “The rubbing! together: of thesé hard 
Substancés; exposed alowg with the seeds ämongowhich they are 
mixed, to the action of the stomach, may assist in'breaking; them 
FENTE ‘The pieces of iron and the pebbles which the ostrich swal- 
tows, some’ of which Valisnieri met with: inithe stomach of that 
bird; aré déstined'to the same uses» But. this mechanical division 
which the gizzard performs in the absence of organs of mastica,y 
tion, does not constitute digestion; the food, softened and divided. 
“by the action of the crop and of the gizzard, passes into the duode. 
num, and ‘exposed’ in that intestine to the action of the biliary 
‘Juices, undergoes within’ it Sa uae most essential to the act of 
digestion, © * ASC CE | Rabe ay Meet 
The singular structure of lie lobster’s stomach ‘is not more 
favourable to the hypothesis of trituration. : In that crustaceous 
animal, the stomach is furnished with a real mandibular apparatus, 
destined to break down the food. There are found in it, besides, 
at certain times of ‘the year, two roundish concretions, on each 
side, under its internal membrane. ‘These concretions, impro- 
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erly termed crabs? eyes, consist of carbonate of fime joined toa 
small quantity of gelatinous animal matter ; they disappear, when, 
after. the aunual shedding of the shell, the external, covering, 
at first membranous, becomes solid) from the deposition, of the 
calcdreous matter of which they are formed. thew ted: see 
(The very great différence between the:stomach of these MR 
auld: that of manjought to have precluded every idea of comparing 
them together, Spallanzani has justly observed, that in regard to 
the muscular, power of the parietes of the stomach, animals. might 
be divided into\three classes, the most numerous of which. consists 
of these creatures, whose stomach, is almost entirely membranous, 
and:furnished, with a muscular coat of very.little thickness, In this 
class are contained, man, quadrupeds, birds of prey,, reptiles, and 
fishes.. INotwithstanding the weakness of that muscular. coat, 
Pitcairn, by a.misapplied calculation, has estimated. its power at 
12,951 pounds; he reckons at 248,335 pounds, that of the diaphragm 
and of the abdeminal, muscles which act on the stomach, and com- 
press it in the alterhate. motions of, respiration. ;, What, does so 
exaggerated, a calculation prove, except; as Garat,.observes, that 
this vain show of axioms, definitions, scholia, and: corollaries with 
which works not belonging to mathematics have been disfigured, 
have served only to protect vague, confused, and false notions, 
under ‘the cover:of imposing.and respected. forms. : One need only 
introduce one’s:hand into the abdomen of.a: liying, animal, ora 
finger intova wound of thestomach,’ to,ascertain that the force, of 
that viscus on its contents, does not exceed ia few ounces,,, ),,.:,. 
- “XAK. The learned and indefatigable Haller thought, that the 
food was merely softened and diluted by the gastric juice, ,Thisma. 
‘eeration wasjin his‘opinion, promoted and accelerated by the, warmth 
ofthe part, bythe incipient putrefaction, by the gentle but conti. 
mual motions which the alimentary substance undergoes. . Macera- 
tion, in time, overcomes the:force of cohesion of the most solid sub. 
statices; but by: dilution it never-changes their, nature,—Haller 
rested on the experiments of Albinus, :ôn.the conyersion.of mem. 
branous tissues into mucilage, by protracted maceration..,.:,,. | 
‘En ruminating animals, the cavity of the stomach,is desided into 
four parts, which open into one‘another, and of which the, three 
first communicate with the cesophagus. », When the grass, after;im- 
perfect trituration by the organs of mastication, whose power. is 
änconsiderable, has reached the paunch, which is the, first and 
largest of the four stomachs, it undergoes (areal: maceration, (to. 
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gether with an incipient acid fermentation, The contractions éf 
the stomach propel ‘the food, in small quantities at à time, into 
the bonnet, which is smaller fer more muscular than the paunch : 
it coils on itself, covers with mucus the already softened food, then 
forms it into a ball, which rises into the mouth,’ by a évily anti- 
peristaltic motion of the oesophagus. The RTE bolus, after 
‘having been chewed over again by the animal, whith seems to enjoy 
that process, descends along the esophagus into the third stomach, 
called the manyplus, on account of the large and numeroës folds 
of its innér membrane, From this cavity the food énters iñto the 
abomasum, in which the stomachic digestion is completed. Such is 
the nd hat of romination, ‘a function peculiar to animals that 
have four stomachs 3 ; they do not, however, ruminate at all periods 
oftheir life, “The sucking lamb does not-tuminate : the half di. 
gested milk does not pass along the paunch or the bonnet, which 
are useless, but at once descends into the third stomach. Some 
men have been capable of a kind of rumination; the alimentary 
ball, after descending into the stomach, : shortly after rose into 'the 
in dfn: to be there chewed'a second time, and to be anew imbued 
with saliva. Conrad Peyer has made this ‘morbid phenomenon 
the subject of a ay abe se it 24 md je sive de x que 
nuntibus. 

This fourfold division of the stomach, so favourable to Haller’s 
theory, “is observed only in ‘ruminating animals. But thowgh | 
animals are in general monogastric, as man, that is, provided 
with only one stomach, this viscus offers a number of varieties, the 
most remarkable of which refer'to the rélative facility which the — 
food meets, in remaining within: its cavity. The insertion of the 
cesophagus is nearer to its left-extremity, and the great fundus of 
that viscus is smaller, as animals feed more exclusively on flesh, 
which is a substance of rémarkably easy decomposition, ‘ani not 

‘requiring for its digestion a long stay in the stomach. In ‘herbi. 
vorous quadrapeds, which do not ruminate, this great fundus forms 
nearly one half, sometimes even the greater part of the stomach, 
as the esophagus enters into it very near the pylorus. In some, 
as in the hog, the stomach is divided into two parts by a circular 
contraction. ! The food which is received into the great fundus of 
the stomach, may remain longer in that viscus, as wor + ho of its 
cavity lies’ date of the course of the aliment. | 

XX. Of the gastric juice. Of all the organs, the stomach 
probably receives, in proportion to its bulk, the greatest number 
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of blood vessels; in its,membrano:muscular: parietes,’ which are 
little more than the twelfth part of.:an inch in thickness, there is 
distributed the: coronary artery of the stomach, entirely destined 
to that organ; the pyloric, the right gastro-epiploic, given off by 
the hepatic artery. The greater part of the blood, therefore, 
which passes from the aorta to. the cæliac artery goes to the sto- 
mach, for, though, of the arteries into: which that trunk is di- 
vided, the coronary of the stomach is the least, the arteries of 
the liver and spleen send to the stomach several pretty. con- 
siderable branches, before entering the viscera to which they 
are more particularly allotted., One need only observe the great 
disproportion between the stomach and the quantity of blood 
which it receives, to conclude, that this fluid is not merely subser- 
vient to its nutritition, but is destined to furnish the materials of 
some secretion. 
- The secretion in question, is.that of the gastric juice, Dés is 
«most abundantly supplied by arterial exhalation, from the internal 
surface of the stomach; it,is most active at the instant when the 
food received’ within its cavity, excites irritation, transforms it 
into a centre of flurion, towards which the fluids flow from all 
directions. .The state of fulness of the stomach, favours the afilux 
of the fluids into the vessels, as, in consequence of the extension of. 
its parietes previously. collapsed, the vessels are no longer bent 
and creased. The arteries of the stomach, of the spleen and liy RU» 
arising from a common trunk, it. may be casily understood how, 
_ when the stomach is empty, little: blood enters into it, in that | 
state of contraction ; how, at the same time, the spleen which js 
less compressed, ve the, liver, must. receive a larger supply of 
blood, and againa smaller quantity, when the stomach is full. 

The gastric juice, the result of arterial exhalation, mixes with 
the mucus poured.out:by the mucous follicles of the internal mem. 
brane of the stomach. This mixture renders it viscous and ropy 
like the saliva, to which in man, the gastric juice bears a great 
analogy. It is very difficult to obtain it pure, so as to analyze it, 
and even if by long fasting, the stomach should be deprived of the 
alimentary residue, which might affect its purity, one could. not 
prevent its being mixed witha certain quantity of liquid bile, which | 
always flows back through the pyloric orifice, turns yellow the 
juner surface of the stomach, in the neighbourhood of that orifice, 
and even imparts a certain degree of bitterness to the gastric juice. 
The passage of the bile from. the duodenum into the stomach, 
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cannot be looked upon as morbid ; it occurs in the most perfect 
health, which has led to a well founded opinion, that a small quan. - 
tity of the biliary, fluid i is a useful stimulus to. the stomach. This 
opinion is confirmed by an observation of Vesalius, who relates, . 
that he found the ductus communis choledochus, opening into the 
stomach, in the body of a convict noted for his voracious appetite. 
itis fines confirmed by. what i is observed in birds of prey, in 
the pike, EG who digest easily and with great rapidity, because 
the termination inte. the duodenum of il tl 1e ductus’ communis chole- 
dochus, being very pear to the pylorus, the bile easily ascends 
into the stomach, andi is alw ays found there i in considerable quan- 
tity. | | | 
To alstafe some. il: his gastric juice, it is S necessary, either to 
open a living animal under the influence of hunger, or. to oblige 
a night bird of prey, as an owi, to sw allow small spunges fastened 
to a long thread... W “hen the spunge has remained for a short 
time in the stomach, itis withdrawn. soaked with gastric juice, of 
which the secretion has been promoted by its. presence in the 
stomach. PARA ; 

The gastric juice, in its natural, state, is ne cither acid 1 nor aka 3 
line ;,it does not turn red or green, vegetable. blue colours, Its 
most remarkable quality, is, its singularly powerful solyent faculty, 
the hardest bones cannot withstand its,action; it acts. on those on’ 
which the dog, feeds; it combines with all their organized and 
gelatinous parts, reduces them to a calcareous. residue, forming 
those excrementitious substances so absurdly called album graecum, 
by the older chemists., The solvent energy of the gastric juice, 
is in inverse ratio of the muscular strength of the parietes,of the 
‘stomach, and in those animals in which the parietes of that viscus 
‘are very thin, and;almost intirely membranous, it, has most power 
and,activity..: In the numerous class of. zoophytes,: it alone sufii- 
ces to effect decomposition of the food, always more prompt, 
when accompanied by warmth: of the atmosphere, .as was ubserved 
by du Trembley, in the polypi, which in summer, dissolve in twelve 
. hours, what) in.colder weather it: would take three days to digest. 
Ju the actinia, in the holothuria, the gastrie juice destroys eyen the 
shells of the muscles which they swallow. Are we not ail acquain. 
ted with the peculiar flavour of oysters, how much they tend to 
whet the appetite? this sensation depends less’ on thé salt water 
contained in the shelf, than on the gastric juice which acts on the 
tongue, which softens its tissue and quickens its sensibility, This 
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mucous substance, when received into the stomach, promotes tha 

digestion of the food which is afterwards taken into it, for, the: 
oyster itself is very little nutritious, and i is used dau as a condi- 

ment, than as affording nourishment. 

The gastric juice not only pervades and dissolves the food re- 
ceived into the stomach, but it unites and intimately combines with 
it, completely alters its nature and changes its composition. The 
gastric juice acts, in a manner peculiar to itself, on the food expo- 
sed to its action, and far from inducing a beginning cf putrefaction, 
suspends on the contrary and corrects putrescency. This antisep- 
tic quality of the gastric juice, suggested the practice of moistening 
ulcers with it to accelerate their cure, and the experiments made at 
Geneva and in Italy, have, it is said, been fully successful. I have 
made similar experiments with saliva, which, there is every reason 
to consider, is very similar to the gastric juice, and I have seen 
old and foul ulcers assume a better appearance, the granulations 
become healthy, and the affection rapidly advance towards'a cure, 
from the use of that irritating fluid. I had under my care an 
obstinate sore on the inner ankle of the left leg of an adult; not- 
withstanding the external application of powdered bark, and of 
compresses soaked in the most detergent fluids, this sore was 
improving very ‘slowly , when I bethought myself of moistening it, 
every morning, with my saliva, the secretion of which was incréa- 
sed, by the hideous aspect of the sore. From that time, the patient 
evidently mended, and his wound ipa RSR, at last 
became completely cicatrized. 

However powerful the efficacy of the gastric Juice, to dissolve 
the alimentary substances, it does not direct against the coats of : 
the stomach its active solvent faculty. These parietes endowed 
with life, powerfully resist solution, The*lumbrici so tender and 
delicate, for the same reason, can exist within it, without being in 
the least affected by it, and such ‘is this power of vital resistance, 
that the polypus rejects unhurt’ its arms, when’ it happens: to 
swallow them among its food.* But when the stomach and the 
other organs have lost their vitality, its parictes yield to the solvent 
power of the juices which it may contain, they become softened, 


* Jt had been thought, that no animal could live on the flesh of its own king, 
and this circumstance was explained on the same prineiple; but to refute it, we. 
need only quote the instance of cannibals and of several tribes of carni- 
vorous animals, who, in the absence of other prey, devour one another, . 
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and. even in part destroy ed, if we may believe Huriter, who found 
its inner membrane. destroyed in several points in the body of a 
criminal, who for some time before his execution, had been pre- 
vailed upon; in consideration of a sum of money, to abstain from 
food... a Peery a male 
The gastric j juice is sisatables even after death, of dissolving food 
introduced into the stomach, by a wound ade into it, provided 
the animal still preserves some degree of animal heat. it acts on 

vegetable and animal substances triturated and put into a small 
vessel, such as those under which Syallanzani, in his experiments 
on artificial digestion, kept up a moderate heat. Let us not hows 
ever consider as the same, this solution of the food in the gastric 
juice, out of the stomach, and that which occurs in digestion within 
the organ. : Every thing de to shew, that the stomach ought not 
to be considered as a chemical vessel, in which there takes place 
2 mixture giving rise to new combinations. The tying the nerves 
of the eighth pair, the use of. narcotic and of opium, intense 
thought, every powerful affection of the mind, trouble or even 
entirely suspend digestion in the stomach, which cannot take place 
independently of nervous influence, Yet this nervous influence 
may possibly not concur directly, and of itself, to stomachic diges- 
tion ;.it is perhaps merely relative to the secretion of the gastric 
juice, which the ligature of the nerves, the action of narcotics or 
of other substances may impede, alter, er even completely sus- 
Rend. . 

Lt is now pretty generally admitted, that digestionin thestomach, 
consists in the solution of the foodin the gastric juice, This powerful 
solvent penetrates, in every direction, the alimentary mass, removes 
from one another, or divides its molecules, combines with it, alters 
its inward composition, and imparts to it qualities very different 
from those which it possessed before the mixture. If, in fact, a 

mouthful of wine or of food is rejected, a few minutes after being 
swallowed, the smell, the flavour, all the sensible and chemical 
qualities of such substances, are so completely altered, that they 
cam scarcely be recognized ; the yinous substances turned, to a 
certain degree, sour, are no longer capable of the acetous fermen- 
tation. The energy of the solvent power of the gastric juice, 
perhaps over-rated by some physiologists, is sufficient to dissolve 
and reduce into a pulp, the hardest bones on which some animals 
feed. It ishighly probable, that its chemical composition varies at 
different times ; that it is acid, alkaline or saponaceous, according 
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to the nature of the food. Although the gastric juice be the most 
powerfal agent of ' digestion, its solvent power requires to be 


aided by several secondary causes, as' warmth, which seems to - 


increase, and, in a manner, to concentrate itself in the epigastric 
regiou, as tone as the stomach is engaged in digestion; a sort of 
inward fermentation which cannot be, strietly Pemnie compared 
to the decomposition which substances, subject to /putrefaction 
and acescency underg6. The gentle and peristaltic action of the 
muscular fibres of the stomach, which press, in every direction, on 
the alimentary substance, performs on it a slight trituration, while 
‘the moisture of the stomach softens and macerates the food, before 


it is dissolved ; one might therefore say, that the process of diges- 


tion is at once chemical, mechanical, and vital ; in that case, the 
authors of the theories that have been broached, have been wrong, 


only in ascribing to one cause, such as heat, PS rik EER? putre- 


faction, trituration, maceration, and the action of the gastric 
juice, a process which is bigs result of a concurrence sa these cau- 
ses united.” . 1 clay | 

The food remaïñiis fn the ‘stomach, during a longer or shorter 
‘space of time, according as by ‘its nature, it yields more or less 
‘readily to the changes ‘which it has to undergo. Gosse of Geneva, 
ascertained, DÉBUT MS performed on himself, that the animat 
and vegetable fibre, concrete albumen, white and tendinons parts, 
paste containing fat or butter, substances which have either not un- 
dergone fermentation, or which do not readily undergo that process, 
remain longer i in the Lo EHE offer more resistance to thé gastric 


juice, than the gelatinous wilt of animals or vegetables, fermented — 


bread, ‘&c.; that the latter required but an hour for their complete 


solution, while the former were PO dissolved, at the end of 


several hours, 

XXI, The foto ing case throws, methinks, some light on the 
mechanism and importance of the action of the stomach in digestion. 
The patient w asa woman whom had frequent opportunities of exa- 
mining at the ** hôpital dela Charité” at Paris, in the clinical wards 
of Professor Corvisart, in which she died on the 9th nivose of the 
year X. after six months’ stay in the hospital. 1539, RAGE 

A fistulous opening, ‘of an oval form, aninch and a half inlength, 


‘and. upwards ofan inch in breadth, situated at’ the’ lower ‘part of 


the chest, at the upper and left side of the epigastric region, af. 
forded an opportnnity of viewing the inner part of ‘the stomach, 
which when empty of food, appeared of a vermilion colour, was 
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was covered with mucus, its surface wrinkled over with folds 
about half an inch deep, and enabled one to distinguish the vermi- 
cular undulations of these folds, and of all the parts which were 
in sight. "The patient, who was then forty-seven years of age, 
had had this fistula since shewas in her thirty-eighth year. Eighteen 
years before, she had fallen on'the threshhold of a door, the blow 
had struck against her epigastric region. The place remained 
affected with pain, and: she became incapable of .walking or of 
sitting, otherwise than. bent forward and to the left side. At the 
end of this Jong interval, a phlegmonous and oblong tumour ap- 
peared on the injured spot; during the nausea and vomiting which 
came afterwards, the tumour broke, and there escaped at the 
wound, which was left by this rupture, two pints of a fluid which. 
the patient had just swallowed to obtain relief. From that time, 
the fistula, which at first, would scarcely have admitted the tip of 
the little finger, GA daily at first it allowed only the fluids 
to pass, but, on the eighth day, the solid food came away freely, 
and continued to do so till:she died. When admitted into 
the hospital, she ate as much a8 three women of her age, she voided 
about a pint of urine and went to stool, only once in three days. 
Her feces were yellowish, dry, rounded, and weighed more than 
a pound. Her pulse was very feeble and extremely slow, its pul- 
sation scarcely exceeding forty-five or forty-six beats in a 
minute. |: Three or four hours after a meal, an irresistible desire 
obliged her to take off ‘the lint and compresses with which she 
covered the fistulous opening, and to give vent to the food which 
her stomach might happen to contain; it came ont rapidly, and- 
there escaped at the same time, and with a noise, a certain quantity 
.of gases. The food thus evacuated, exhaled an insipid smell, 
was neither acid nor alkaline, for, the chymous and grayish 
coloured pulp into which they were reduced, when suspended in @ 
certain quantity of distilled water, did not affect vegetable’ blues. 
The digestion of the food was far from being always complete, 
sometimes, however, the smell of wine could not be recognized, 
and the bread formed a viscid, thick and soft substance, pretty 
“similar to fibrine newly precipitated by the acetous acid, and it. 
‘floated i in a tenacious liquid of the colour of common broth.’ 

“It follows, from the experiments performed at the Ecole de 
Médicine, on these half digested substances, and on the same 
before their admission into the stomach, that the changes which 
“they undérgo, consist in the inerease of gelatine, in the formation 
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of a substance which has the appearance of fibrine, without having 
all its qualities, in a greater proportion of muriate and phosphate 
of soda, as well as of phosphate of lime. 

This patient was unable to sleep, till she had emptied her sto: 
mach, which she cleared by swallowing a pint of infusion of cha- 
motmile.: In the morning, there was seen in the empty stomach, 
à small quantity of a ropy frothy fluid, like saliva. It did not turn 
vegetable blues, to a green or red colour, was not homogeneous, 
but exhibited particles, of some degree of consistence, among the 
more fluid parts, and even albuminous flakes completely opaque. 
The experiments performed on this fluid, shewed that it bore a 
considerable analogy to saliva, which, however, is rather more 
liable to putrefaction. 


The vermicular motion by which the stomach cleared itself of 
its contents, took place in two different, but not in opposite direc- 


tions, the one pressing the food de the fistulous opening, the 
other towards the pylorus, through which the smaller quantity was 
allowed to pass. 

On opening the body, it was found, that the fistula M from 
the cartilage of the seventh left rib, ashigh as the osseous termina- 
tion: of the sixth; its edges were rounded and from three to four 
lines in thickness; they were covered with a thin moist skin, of 
a red colour, and similar to that of the lips. The peritoneal coat 
of the stomach, adhered so firmly to the peritoneum lining the fore 
part of the abdomen, around the opening, that the line of adhesion 
would not be observed. The opening was in the anterior part of 
the stomach, at the union of the two-thirds on the left side, with 
‘the third on the right of that viscus; that is, about eight fingers’ 
breadths from. its greater extremity, and only four from the 
pylorus. It extended from the greater to the lesser curvature? 
in other respects, it was the only organic affection of that viscus. 

It should be stated, that for several years, the patient had been 
thin and emaciated, and had led alanguid life, which was termi. 
nated by a colliquative diarrhæa. She ahi to be supported, 
ouly by the small quantity of food which passed through the 
pylorus, into the duodenum, where it received the influence of the 
bile, whose action on the chyme, is, as we shall presently state, 
absolutely essential to the separation of the nutritious, parts. — 
_ Not that there was any thing to prevent the absorbents of the 
stomach from taking up a certain quantity of nutritious particles, 
but that small quantity of food, in an imperfect condition, was of 
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very little service in imparting nourishment, and, in that respeot, 
she was in similar circumstances to patients who are affected with 
obstruction of the pylorus, aod reject the greater part of. their 
food, when, digestion being over, this contracted opening can na 
longer allow any food to pass. | | 

XXII. While the alimentary solution is going on, the two 
openings of the stomach remain perfectly closed ; no gas disen* 
gaged from the food, escapes along the æsophagus, except when di- 
gestion is imperfect. A slight shivering is felt; the pulse becomes 
quicker, and more contracted, the vital power seems to forsake the 
other organs, to concentrate itself on that which is the seat of the 
digestive process. The parietes of the stomach are soon called 
into action; its circular fibres contract in different points ;; these 
peristaltic oscillations, ‘at first irregular and uncertain, acquire 
more regularity, and act from above downwards, aud from the left 
to the right, that is to say, fromthe cardiac to the pyloric orifice. 
Besides, its longtitudinal ‘fibres shorten it, in the direction of its 
greatest diameter, and bring nearer to each other its two orifices. 
}n these diflerent motions, the stomach rises over the pylorus, so 
that the angle which it forms with the duodenum, almost entirely 
ceases, and this facilitates the escape of the food. It has been 
observed, that during sleep, digestion takes place much more 
readily, when we lie on the right, than on the left ‘side, and this 
circumstance has been ascribed to the compression of the liver on 
the stomach. It is much more likely to depend on the circum- 
stance, that when we lie on the right side, the passage of the food 
is facilitated by its own weight, the natural obliquity of the sto- 
mach, fromsleft to right, being increased, by the changes at. 
Rand the presence of the food. 

XXIIT. On the uses of the Pylorus. The pyloric orifice is 
furnished with a wuscular ring, covered over by a fold of the 
macous membrane-of the stomach. This kind of sphincter keeps 
it perfectly closed, while digestion is going on in the stomach, and 
will not allow a free passage to the food which has not yet under- 
gone a sufficient change. “Phe pylorus, which is endowed with a 
peculiar’ and delicate sensibility, may be considered as a vigilant 
guard, which prevents any thing from passing into the intestinal 
canal, till it has undergone the necessary changes. Several authors 
quoted by Haller, have, very justly, observed, that the alimentary 
substances do notleave the stomach, inthe same order thatthey were 
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réceived into it, but that they are evacuated according to their 
degrees of digestibility) 

One may say, that there really takes place in the stomach, a 
sorting of the different substances which it contains. ‘Those that 
are most readily dissolved, get near to the pylorus, which admits 
them, rejecting those which, not:yet sufficiently digested; | cannot 
produce on it the necessary affection. To this delicacy of fact, 
which I ascribe to the pylorus, will be objected, perhaps, the 
passage it allows to pieces of monéy and other foreign indigestible 
substances. But these bodies, which have always lain some 
time in the stomach, before theymake their way into the intestines, 
repeatedly attempt the orifice of, the pylorus, and pass through, . 
only when they have at last accustomed it to their contact, . The 
gastric system is under the laws of a secretory gland: and as 
the roots of the excretory ducts, being endued with a sort of 
elective sensibility, will not receive the secreted fluid, until it has 
undergone the necessary preparation in the glandular parenchyma, 
in the same manner, the pylorus admits aliments and, gives them 
passage into the intestines, which may be regarded as the excretory 
ducts of the stomach, only when they have heen sufficiently elabo- 
rated by the action of this organ. 

XXIV. As the stomach empties itself, the spasm pf the, skin 
goes off; the shivering is followed bya gentle warmth;. the pulse 
increases in fulness and frequency; the insensible perspiration is 
augmented. Digestion brings on, therefore, a general action 
analogous to a febrile paroxysm; and this fever of digestion, 
noticed already by the ancients, is particularly observable in 
women of great sensibility, Nothing positive can ‘be,said on the 
duration of stomachic digestion ; food passes sooner. or slower from 
athe stomach, according as its tite is such as to resist, more or 
dess, the actions which tend to dissolve it; according too tto the 
«strength and vigour of the stomach at the time, and to the activity 
of the gastric juices. Yet we may state from three to four hours, as 
the mean time of their remaining there. It is of consequence to know 
the time required for digestion in, the stomach, that we may not 
disturb it by baths, bleedings, &c. which would, call. off towards 
‘other organs, those powers which ought, at that ds to be con- 
centrated upon the stomach, sd HU 

If, as is iudisputable, the stomach carries with fe ins io pres 2 
all the other organs of the economy; if it summons to its aid, the 
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so to:say, the whole system of the vital powers; if this sort of 
_ derivation is the more couspicuous, as the organization is more 
delicate, the sensibility more lively, the susceptibility greater, the 
importance is apparent of enforcing a strict dietin acute diseases, 
and in all cases where Nature is engaged in an organic operation, 
+ which alittle increase of irritation could not fail to disorder, or to 
preak.off. Those who bave practised in great hospitals, know 
to how many patients indigestions are fatal. I have seen some 
with large ulcers; suppuration was copious and healthy; the 
granulations florid and all promising a happy issue, when ig- 
norant friends bring them by stealth indigestible food, with which 
they cram themselves, in spite of the utmost watchfulness, ‘The 
stomach, used to a mild and moderate regimen, at once overloaded — 
“with food, is changed into a centre of fluxion, towards which the 
juices and humours all tend, an irritation is produced beyond that 
on the ulcerated surface; which, in a little time, ceases to secrete 
pus, the fleshy granulation become flabby, extreme oppression is 
felt; with a difficulty of breathing comes on a pungent painin the 
side, the pain sympathetically felt in the lungs, makes this organ 
the seat of an inflammatory and purulent congestion, a rattle ensues, 
and the patients die ef suffocation, at the end of two 0: three days, 
sometimes in twenty-four hours; and this fatal termination is 
_especially-accelerated, when, as I have often witnessed, a blister is 
applied to the seat of the pain, instead of the ulceraied surface. 
» It will seem surprising, perhaps, that in the case of which I have 
just been speaking, it should be in the lungs, and not the stomach 
itself, that the congestion and the pain take place; but, besides 
that the most permeable organ of the body, is the Jungs, as well as 
the weakest, and the most easily yielding to fluxionary motion™, 
ahost of instances prove, what a close sympathy unites it to the 
stomach. “Let us but call to mind pleurisies and bilious peripneus 
monics, those acute pains of the side, which, since Stahl, physi- 
cians have so succesfully treated with vomits. The rapidity with. 
which their symptoms go off, on the evacuation of the sordes 
which oppress the stomach, shews clearly that these sympathe- 
tic diseases are not owing to the metastasis of bile upon the lungs, 
and that they do not consist in the simultaneous existence of a 
» mobil & bard’, *§ | de À a 
* Of all the organs it is that in which we most meet with organic injury: and 
those who have opened many bodies, may have observed, how rare it isto find 


the lungs-completely sound in adults and in old men, 
ew Q 
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gastric affection, and of. an inflammatory state of the pleura or 
ef the lungs, but- that they are simple gastric affections, in which 
the lungs are, at the same time, the seat of a sympathetic pain. 
The action of the parietes of the stomach ceases, only when this 
viscus is completely cleared of the food it contained. The gastric 


juice, no longer secreted, ceases to be poured so freely byrits are * 


teries, and the parietes, which close upon each other, are chiefly 


een by the mucus so plentifuHy seereted by the inner 


: | 


eoat. 

- At times, the action of the muscular fibres of the stériles is 
altogether inverted, they contract from the pylorus, towards the 
cardia, and this anti-peristaltic motion, in which the contractions 
are effected with more force, more rapidly, and in a manner really 
convulsive, producesvomiting. Then, the action'of the abdominat 
muscles is added: to that of the stomach; the viscera are driven 
upwards and backwards, by the contraction ef the large nruscles 
of the abdomen; the diaphragm rises up tewards: the: chest. 
if itsunk as it contracted, the æsophagus, which passes in the 
interval of its two crura, would be compressed, and the pas. 
sage of the alimentary substances by the cardiac orifice, could not 
take place. Accordingly, it is observed, that it is only during expi- 
ation, that any thing passes from the stomach inte the cesophagus. 
Vomiting may depend upon the obstruction of the pylorus, on the 
too irritating impression of any substance on the coats of the 
stomach’; it may be produced by the irritation of some other organ 
with which the stomach is in sympathy, &e. : 

Digestion in the stomach. is: essentially asspsted:. by nervous it. 
fluence... Many physiologists, since. Brunner, have found that the 
tying of the eighth pair of nerves (the preumo-gastriques} pro- 
voked vomiting and retarded the work of digestion*, As it is 
impossible to make this experiment without affecting respiration, 
a function of very different importance, it becomes difficult to 
know, whether the derangement of digestion did not proceed from 
the denied disturbance brought upon all the functions : however, 


the brain does appear to be in more immediate sympathy with — 


4 : | be 
ad Dr. Haighton has proved, in the most satisfactory manner, that a sites oa 
the eighth pair of nerves, far from inducing vomiting, rendersthe stomach i inca- 
pable of rejecting its contents, even though xii by the most poses! 
emetics, : os 1 


Sec Memoirs of the London Medical Society, vol, Ul, page 512... 
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the stemach, than with any other part of the digestive tube.” Diss 
gust from the recollection of loathed food excites vomiting. A 
more than ordinary exertion of the brain relaxes, diorders, and. 
will even suspend, altogether, the functions of the stomach: an 
unexpected piece of. news, à violent emotion, are attended witha 
cessation of the strongest sensation of hunger. - It would be useless 
to bring together, in this place, proofs of the intimate connexion 
subsisting between the brain ami the stomach, threugh the inter 
vention of the puaumeigastrig nerves, for, the conuexion is ques- 
tioned by no one.  : 

XXV. Of digestion in the duodenum. The és ‘on: quitting 
the. stomach, enters, the duodenum and there experiences new 
changes, as essential asithese which were produced upon it, by dis 
gestion in the stomach. | lt might. even be: satd, that as the essence 
of digestion and its principal object is the Mons of the food 
into two parts, the one recrementitious and the other chylous or 
nutritious, the duodenum.in which that separation is performed, is 
its principal organ. In fact, hewever: carefully one may examine 
the grayish chyme which is sent out of the stomach, it will be dis- 
covered to bea mere sliny homogeneous pulp; aud, in more than 
a hundred, animals which 1 have opened during the process of di- 
gestion, | never observed the absorbents of the stomach filled with 
real chyle, like those of the intestines... 

) Phe duodenum may be considered as :a dad stomach, very: 
distinct from the other small intestines, by its situation exterior 
to the peritoneum, by its size and by its readiness of dilatation, 
the size and regularity of its curvatures, the great number of val- 
vale conniventes with which its inner part is furnished, the pro- 
digious quantity of chyloas vessels which arise fromit, and espe- 
cially by its receiving, within its cavity, the biliary and pancreatic 
fluids. If the situation.of the duodenum. and the peculiarities of 
its. structure are attended to, it will be readily observed, that every 
‘thing in that intestine, tends to slacken the course of the alimen. . 
tary substance, and to prolong its. stay within it, that it may remain 
the longer exposed to the action of these fluids. estis 

The duodenum is, in fact, almost-entirely uncovered by. the pe. 
ritoneum, a serous membrane, which like all those that line the 
inside of the great cavities, and: reflect themselves. over the 
viscera which they contain, by furnishing them external coverings, 
almits but of little extension aiid seems to stretch, when these 
viscera become dilated, only by the ugfolding of its umuerous du. 
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plicatures. : Fixed by a/rather loose cellular tissue ‘to the poste. 
rior side of the abdomen, the duodenum is susceptible of such di: 
Jatation, as to equal the stomach ‘in size, as is sometimes seen, in 
opening dead bodies. Its curvatures depend on the neighbouring 
organs, and seem almost invariably fixed; Jastly, numerous val- 
vulæ line its inner surface, so as to add to the friction, and to in- 
crease the extent of surface, and ‘thereby the number of absorbents 
destined to take up the chyle separated in the duodenum, from the’ 
excrementitious part of the food, by the action ofithe fluids pie 
_ into it, from the united ducts of the liver and pancreas. | 3 
XX VI. Of the bile and of the organs which serve for its febpe. 
tion. The bile is a viscous, bitter, and yellowish fluid, containing 
a great quantity of water, of albumen to which it owes its" Viseid’ 
condition, and oil to which the colouring and ‘bitter principle: is | 
united, - Soda, to which the bile owes the’ property of" turning 
-vegetable blues to ä green colour, phosphates, carbonates, and mu- 
riates of soda, phosphates of lime, and of ammonia; and, lastly; ‘as 
some say, oxide of iron, and) a saccharine’ substance nes 
the sugar of milk. This fluid, which ithe ancients looked apo ‘ds’ 
animal soap, ‘fitted for effecting a more intimate mixture of thé alt 
mentary matter, by combining its watery withits fat and dily parts} 
is, therefore, extremely compound: it is at once ‘watery, ‘albus 
minous, oily, alkaline, and saline.’ The liver which secretes it, ist 
a very bulky viscus, situated inithe upper partiof'the abdomen and 
kept in its place, chiefly by its. PRE to the” ee of 
which it follows all the motion. 4 0) 1 me 104 of OF 
The hepatic artery, which'the ‘celiac sends off to the: liver; sup- 
plies it only with the blood requisite: for its nutrition: the’ 
materials of its secretion are ma by bé Ne of the vena’ 
portæ. : Be 1 131.4 4 Mi ) 
‘This opinion on the uses of the nepltid atte w teh take 
with Haller, cannot rest upon the experiments of those who pre- 
tend to have seen the secretion of the bile going on, after it:was 
tied. Besides that the position of this vessel makes the’operation 
almost impossible, which gives me réason to doubt if’ ever it) was 
practised,—by intercepting the course of the arterial blood carried 
to the liver, this viscus, even under the received hypothe sis, would 
remain deprived of nourishment and of action ; and the vena porte: 
would supply it, im vain} with a blood on whichit could exert no’ 
iifluence. When this vein‘is tied which it is far more easily done 
than the artery, the secretion of bileds seen to stop: bit the exper 
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riment which suspends. the abdominalevenogus scirealation, is. tod: 
speedily fatal, to justify any conclusive inference, It ison analo~ 
gical proofs, that the received hypothesis rests, touching, the:man- 
nerofithe biliary secretion: The hepaticartery,remarkably, lessened. 
by the branches:it/ has sent of'in its way towards. the liver, is to that, 
organ what the bronchial arteries are to. the Lungs; wis in, the, 
same manner, the: branches of ‘the vena porte, spread through its 
substance, may be compared ito the system of pulmonary vessels. 
It is still to be confessed, however, that: fhe enormous bulk of the 
liver, its being found in almost all animals, and the quantity of 
blood carried into itbythe vena porte, compared to. the; small 
_secretion there is of bile, lead to the belief that the blood sent to it 
from all the-other organs of digestion, undergoes changes there, 
on which Science possesses, as yet, no certain data, though the. 
chemists maintain, that the divers, ii some.sort,-the su pplementary 
organ ofthe lungs, and assistsin clearing the blood ofits arial 
endivarbebk on bold. oft oxigen: dase amer Leas 
‘This name of vena heidi is vans de a PARA venoutd sy ste 
enclosed'ià the: abdomiual cavity, and formed as follows: | the! veins, 
which bring back the blood of the:spleenand the-pancreas; ofthe, 
stomach and intestinal canal, re united | ini a0 yery large, trunk, 
which ascends towards. the: concave face iof ithe liver, and: there’ 
divides'into twocbranchés.! These'lie ia aidecp fissure sisy the subs 
statice ‘of this visèls ; they send out, thronghmall) its thickness, a: 
multitude of branches, which dividellikeiarterial vessels, andjend,, 
in part,'by épening into’ the bilia#p ducts eropbresy and, | in parts 
by producing the simple hepatic veins. These veiñs;: ‘situated, 
chiefly towards the convex or upper surface lof the liver, bring back, 
into the coutse of /the circulation) the blood;wtiichyhas not been} 
employed in the formation of bileyand that:whichohas not/ served, 
to nourish 'the substande ef the liver: : for,” they arise eqtially from, 
the extremities of the vena-portaj/and from the:extrémities of the 
ramifications of the hepaticiartery. io 90) ned) «joie: soul ered 
“Theo liver differs) from all! Sorgans of .secretion, in: thisswithat 
the materials of the fluid itwélaborates, aretiot supplied to-itibytits, 
arteries. It should’ seem: that! the bile, a fat) and oily fluid, tin. 
which hydrogen and carbon predominate, could be drawn only) 
from venous blood, in which, as is known, these two principles 
. arein superabundance. The blood acquires the yenous qualities, 
as it passes along the circuitous course of thé circulation, and is 
supplied with hydrogen and éérboncthe more fully, the slower it 
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fows. Now, it is easyto’see, that all is naturally disposed: for 
slackening the circulation of the hepatic blood, and. to give it, 
eminently, the distinguishing properties of venous blood: ; The 
arteries which furnish blood to the organs, in which the vendiportæ 
rises, are either very flexuous as the splenic; or frequently anasto. 
mose, like the arteries of the intestinal tube, which of all that 
are in the body, abound most in visible idivisions, and anasto- 
moses.’ It will be seen in the chapter on circulation, how well 
these ‘dispositions ‘are adapted for ‘retarding the course! of the 
arterial blood. Once carried into the organs of digestion, the blood 
stays there, whether it be that the coats of: the hollow. viscera 
being collapsed or closed upon themselves, hardly yield it passage, 
er that the organization of some one of these viscera is Grain 
toits stagnation.’ © OR B, gt? 

The spleen seems: to serve this RENE Does this adie nth 
soft viscus, lodged in the left hypocondrium, and attached, tothe 
great fundus of the stomach, receive the blood into the minute 
célls of its spungy parenchyma, or does this fluid merelystraverse, 
very slowly, the delicate and tortuous ramifications of, the splenic, 
vessels?) In other respects, there is no organ that exhibits more 
_ variety of number, of bulk, of figure, of colour, and of consistence. 

Sometimes'manifold, often divided-into several lobes by deep. clefts. ; 
ts bulk! varies, not only in different individuals, but even.in the 
santé, at different times of the day, as the. stomach, full, or.empty,, 
admits or rejects theiarterial bloody and compresses ‘the. spleen, 
between its large extremity, and bl ribs, andor which it is. is situated, 
or leavesitfree. 0ùT isubougagel 

‘The blood which) fils shen tissue of the, spleen, healers more, 
fluid, ticher inloily-principles; owes,all these qualities, which led; 
the’äncients tolconsider'it as a peculiar subtance, called by them, 
the atra bilisor black bile, to its long protracted continuance within. 
that viscus. The branches,which by their union form the vena porta,: 
have thinner parietes than the other veins ;of the body, they, are. 
not furnished with valves, and they do not readily free, themselves 


of the blood which fills them. . The action of these veins is, in facts 


so feeble, that it would not suffice: to enable them to carry the: 
blood onward, if the gentle and alternate compression of. the dia-. 
phragm and oiatonaitial musclés on the viscera of the abdomen,did. 
not favour its circulation. ::On reaching the liver, the bloody-whioh; 
is highly venous, is further slackened in its circulation, by the ine 
ereased dimensions of the space in which it is contained, the united . 
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caliber of the branches of the hepatic vena porte, exceeding cor: 
siderably that of the principal trunk. Besides, these vessels are 
enveloped in the parenchymatous substance of the liver, and can 
act but feebly. It, therefore, circulates slowly through that or- 


gan, and, with difficulty, returns into the course of circulatior. | 


The hepatic veins, which are of pretty considerable caliber, and 


without valves, remain constantly open, their parietes cannot 
close and contract on the blood which fills them, on account of 
their adhesion to the parenchymatous substance of the liver. 
They open into the vena cava, very near the place at which that 
yein terminates into the right auricle. The regurgitation of the 
blood, during the contraction of that cavity of the heart, is felt in 
the veins, and the blood forced back towards the liver, is exposed 
for a longer time to its action. 


The spleen, therefore, performs only preparatory functions, and — 


may be considered as the auxiliary of the liver, in the secretion of 
the bile. It is observed, that the quantity of the latter inc reases, 
after the spleen has been extirpated, and that it is less yellow, 
less bitter, and alwaysimperfect. ‘The blood which ‘circulates in 
the omentum, is very similar to that of the spleen; I would even 
say, that it contains oily particles, if the drops which I have clearly 
noticed on its surface, mizht not havecome from the adipose tissue 
of the omentum, which allows the fluid contained in its cells to 
flow, when a small puncture is made into it, in examiné hs 
blood contained in its veins; | 
The bile secreted in the tissue of the liver is absorbed by the 
biliary ducts, the union of which forms the hepatic duct. The 
Jatter issues from the concave surface of the liver, and conveys 
the bile, either immediately into the duodenum, by means of 
the ductus communis choledochus, or into the gall bladder. This 
smiall membranous pouch, which adheres by means of cel. 
lular tissue to the lower surface of the liver, is in some animals 
entirely distinct from that organ, and connected to it, only by the 


insertion of its duct, into that which comes from the liver. Its 


inner membrane is soft, fungous, plicated, and always covered 


with the mucus, secreted by the glandular cripte which it contains. : 


This mucus defends the gall bladder against the action of the bile 


which it contains. - The almost parallel course of the hepatic’ and | 


° ¥ x Ya ag et ee Chae ; 
* See, in the chapter on secretion, the laws which that function obeys. M. 


ca 


420 


-eystic ducts, the acute angle at which they meet, renders it diffi- 
cult to account for the passage of the bile into the gall’. blad- 
der. It appears, that when the duodenum -is empty, the bile 
regurgitates, in part, from the hepatic duct into the gall bladder, 
collects within it, becomes thicker and yeilower, and acquires, a 
greater degree of bitterness, — Consequently, the use of the gall 
bladder, is to serve as a:reservoir to a portion of the bile, which, - 
by remaining within it, is improved in quality, acquires consistence 
and bitterness, and is sini: pure in er pl the FANS of 
its fluid parts. | 
XX VIF. Theirritation lie on the parietes of the ct, 
num,’ when distended by the chyme, is propagated to the gall 
bladder, by the cystic and common ducts. Its) parietes then 
contract, and oblige the bile to flow, along this eystic duct 
into the ductus communis choledochus. The pressure of. the 
distended intestines. on the gall bladder, favours the excretion of 
bile. The hepatic bile ig also more abundantly poured into; the 
duodenum during digestion, from being secreted in greater quan. 
lity by the liver, which participates in the irritation affecting 
the organs. of digestion, and secretes a greater quantity. The 
cystic and hepatic bile, mixed in the ductus communis choledochus, 
undérgoes a change before entering the duodenum, by uniting - 
with the fluid of the pancreas.’ |'The excretory duct of the pancreas, 
a glandular organ, which, in structure, bears sogreat an analogy 
to the parotid glands, that some physiologists, assuming an ine 
dentity of functions, have called it the abdominal salivary gland, 
joins the biliary duct, before the latter opens in the duode. 
num, after haviag nage itself obliquely between ‘hi coats 
of that intestine. It arises within the pancreas, from a great 
number of radicles which join it, like the feathers of a quill to 
a common trunk. Its caliber increases in size, as it) approaches 
the large end of the pancreas, situated on the right, in the concavity: 
ef the second curvatnre of the duodenum. Nothing precise is 
known, with regard to the nature of the pancreatic fluid; the 
striking resemblance of the pancreas to the salivary glands leads 
to a presumption, that this fluid bears considerable analogy to the 
saliva. The quantity of fluid secreted by the pancreas is likewise 
unknown, but it must be considerable, if one may. judge from the 
great number of nerves and vessels which pervade its glandular 
tissue, and its quantity is, most probably, increased by the irrita- 
tion of the food in the duodenum., , 
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. This combination of the united pancreaticand biliary fluids poured 
enithe chymé, penetrates it, renders it fluid, animalizes it, sepa- 
rates the chylous from the excrementitious part, and precipitates 
whatever is not nutritious. In bringing about this separation, the: - 
bile itself seemsto be, divided into two parts, its oily, coloured, 
and bitter portion passes along with the excrements, shéathes » 
them, aud imparts, to them. the stimulating qualities necessary to 
excite thelaction of the digestive tube. . Its albuminous and saline 
particles combine with, the chyle, become incorporated to it, are 
absorbed along with: it, and) return into the circulation. . ‘There 
may, in fact, be noticed in the alimentary mass, after it has under: 
gone this.combination, two very distinct parts, the one is a whitish 
milky substance, ‘which swims tothe surface and is the: least 
ia | quantity; the other is a yellowish pulp, in which, when di: 
gestion’ is» healthy, itis notseasyto recognize the nature of the 
food... Ww hemthe liver.is obstructed, and the bile does not flow in 
sufficient! quantity, the. faces! are dry and discoloured ; the'patients 
are troubled with. obstinate ¢ostiveness, the excrement, uncom. 
bined’ with the: bitter and colouring matter of the: ME not! ONE 
APE irritating to the intestinal canal. : | 
: We have just mentioned how tlie separation of the chyle is per- 
faite : ; but the mechanism of. that separation and the process of 
ehylification are absolutely unknown.!: How does the union of the 
bile to the chy me operate, in extracting from the latter the récre- 
mentitious’ part, and'inmaking'it swim above'the rest? Is there 
any connexion between that process and the nature of the consti- 
tuent principles of the bile?, the, knowledge of the composition 
of the bile, affordsias little assistance in. the explanation,’ as does 
the knowledge of thé chemical properties: of the semen, in under 
standing the admirablé function ‘of generation. ‘AN these acts of. 
the animal economy; ave as mysierious and ‘inexplicable, as. the 
action of the brain in producing thought, | a phenomenon which so 
many physiologists have considered as exceedingi the power of 
matter, and for which they seem’to hate reserved all their admira~ 
tion, though nil miéraré, which T Would translate by wondering at 
nothing, ought, to be the ‘motto | "of. any one who: Hes made : some 
progress in,the study of the laws of life. aire hd 
"XXVHE. (Of the aëtion of the: smull; Antestinesy. hee ree 
maining’ a'certain time within the duodenum, the alimentary. mass 
decomposed byt the ‘pile, o or rather by the pancreatico-biliary f fluid, 


separated into two parts, the one chylous, the’ other excrementi- 
' B 
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tious, passes into the jejnnum and ileum, which are not easily dis- 
tinguished. from each ‘other, and which differ in their. relative 
length, according to the elements:on which anatomists ground thé 
distinction *} ed duos anis af Supieeton tone. total 
‘Lhe jejununmand the ileumalone occupy nearly three-fourths: of 
the whole length ofthe digestive canal; they are:straiter than the 
duodenum, and do not dilate so readily, because the’ peritoneum; 
which forms’ their outer covering, lies” over ‘their whole surface} 
with theex ception ofthe posterior border at which ‘their’ vessels 
and nerves) enter... tis along ‘that border, that ‘they are fixed: to 
the! mesentery, a membranous bandformed by a duplicature of the 
peritoneum, which -containsuthe vessels and nerves’ going to the 
jejunum and ileum, which prevents knots fromforming in the intess 
tines,and isa séeurity.againsttheoceurrence of intus-susceptio. tis 
- well-known, however, that-in some rare'cases, intus-susceptio does 
take place; with utmost’danger of:the patient’s life, who generally 
dies)in the agdnies of insufierable chélic-pains,' which mothing cam 
alleviate... Vhe:progress of the food, along the small intestines, is 
retarded:by its numerous curvatures, (very aptly compared by some 
physiologists to the windings) ofa) meandering ‘stream which 
. fertilizes| the soil it. waters. »'These: numerous: convolutions of 
the: intestinal, éanal favour:the:long continued presence of the 
food: within its cavity, so that.thecchyle expressed. from:cthesexcnes 
mentitious part by:the peristaltic-contractionsof the. intestine, may” 
present.itself to the inhaling mouths of:the icteals,:by; which itsis 
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+ Phéräness of the parietéé of {hé jéjunum) the empty condition of! that 
intestine; its situation in the umbilical region, sthe great sunber ofits! valyulæ 
Conniventesjd q;not distinguish it from the ileum, for, the cotpur of the intestinal 
sonal serichin ren RaeOC A ersten, Anite Sas TUE Mats, 
found in different parts of the canal, according to the progress of à iges ion at 
the time the parts are examined ; according as the’ convolations are situated 
Within ‘the cavity of the pelvis, or rise towards the epigastricregion!} ‘according 
to’ tle full or empty. state of the bladder dnd stomach ;, and. the mumber of cis 
cular folds, called yalyulee, cgnniventes, PRO agama LE Rs LET 
nationsof the ileum; IVinslow gotoverthe difficulty, by considering the upper 
uro-ftha oof Hie; pat) falgstines gs jciunum, rod, tae ra a ae una 
as ileum. ‘This last division, from measurement, is wholly ar vitrdry, and is 
besides useless, for, there is not, pethaps,’above-one-occasion in which it would 
he interesting 2disingnish the Yjejuiud from the ileum.i\ fn 6 perdting. for 
hernia,/wbenthejintestine igmortified,, one. would, decide the snore readily, ta 
leave an.autifigial anus,,if,ane could be.sure that the; ganBrenpuy Lie Lt 
longed to the latter intestine 3 hat of this it 1s absolutely impossib! to be 
certaine Lie ROA WS tv: ‘i kwh: “Shea? AH MP TTS TRIE 728708 } 
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to be absorbed. These chylous absorbents are in greatest number 
on the surface of the'valvul# conniventes, which are circularfolds 
of the ‘inner membrane, and: these-are at a greater distance from 
each other, thé nearer they are’'to.the termination of the ileumi 
The valvule conniventes not only slacken the progress of the food; 
but by their projections, they'sink during the contraction of the 
bowels, into the alimentary mass, and the lacteals on their surface 
take up; from on inmost. sé vit. the pe which 7. are Pr to 
absorb. mnt sir ch 

The number of the valvule évnnivetiès diminishes with that of 
the lymphatics. The progress of the alimentary substarice is gra. 
dually accelerated, as it parts with its nutritive and recrementi- 
tious particlés. A quantity of mucus, secreted by the internal 
membrane of the small intestines, envelops the chymous mass and 
promotes its progress, by: ‘lnbriéating it; this intestinal mucus 
thrown out by the exhalant arteries imbues % renders it liquid and 
adds to its bulk.—This fluid which seems to partake of the nature 
of albumen and gelatine, and.to hold several saline substances in 
solution, is, for the greater part, récrementitious, and must be very 
considerable in quantity, if we may judge from the caliber of the 
mesenteric arteries, and from thie extent of the internal surface of 
the intestines, It, is; however, scarcely possible, that this exhala- 
tion should amount to eight pounds i in’twen ty-four hours, accorde 
ing to Haller’s calculation, who,’ as we shall’ observe, when we 
treat of the secretions, has generally over- vated their: amount. 

The peristaltic contractions,’ by the assistance ‘of which, the 
alimentary mass is sent along the whole course of the small intes- 
tines, do not occur in a régular and ünintérrupted succession, from 
_the stomach to the cecum. This undulatory and vérmicular mo- 

tion manifests itself at once, in several points of the length of the 

. tube, whose curvatures straighten themselves at intervals, In this 
action, the intestinal curves are decomposed into a great number of 
short straight lines which meet, so as to form obtuse angles: The 
peristaltic motion which affects the wiuscular fibres of the intes- 
tines, is caused by the irritation of the alimentary substanée on the 
sentient parietes of the canal along which it descends, towards the 
great intestines. The jejunum and the ileum, covered by the peri- 
toneum, except at the part which connects them to°the mesentery, 
at the time of dilatation, separate the two peritoneal Taming, form- 
ing thé mesentery.) “They occupy the space ‘between the branches 
of the mesenteric: vessels, whose last ‘division is” always at some 
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distance from the adhering edge'of the intestine. If this division 
of the vessels had taken place, nearer to the unionof. the intestine 
and mesentery, the intestinal canal would not have, admitted of 
dilatation, without stretching the vessels situated, at the augle of 
separation, _ It is likewise observed, that in the portions of the 
digestive tube which are most susceptible of dilatations the last 
vascular divisions are most distant. Hence the left gastro-epiploig 
artery is always at a greater distance fromthe great curvature 
of the‘stomach, than the sight, a circumstance of which no anatitn 
mist has hitherto taken notice. 4 | 

XXIX. Of digestion in the great intestines, The pire à 
mass, after it has parted with nearly the whole of its nutritive par- 
ticles, passes from the ileum into the coecum ; it then is received into 
the great intestines, which are more spacious, though shorter, than 
. the small, forming scarcely a fifth of the whole length of the diges- 
tive tube. 

A musculo-membranous valvular ring is ‘placed at shin rate 
insertion of the ileum into the first of the great intestines. This 
. valve, called after Eustachius or Bauhinus, who are considered as 
its discoverers, though the merit of the discoyery belongs to Fallo- 
pius,is formed of two semi-circular segments, the right edge of which 
is free and floats towards the cavity of thecexcum. ‘The more the 
parietes of that intestine are distended by the substances which it 
contains, the greater is the difficulty to the retrograde flow of such 
substances, for under those circumstances, the two extremities of the 
valve are at a distance from each other, and its edges, which are 
free, close on each other, like those of a button hole whose angles 
are drawn in opposite directions; besides, the muscular fibres which © 
enter into its structure, render it capable ‘of exerting constriction. 
It is, therefore, calculated to permit the ready flow of matter, 
from the ileum into the cecum, and forcibly prevent their return 
into the small intestines. ‘There are facts which lead to a belief, 
that its resistance is sometimes overcome, and that a clyster, thrown : 
in with violence, would force the valye and be thrown up by 
vomiting. The great intestines may be considered as a kind of 
reservoir destined to contain, for a certain time, the. excrementi- 
tious residue of our solid aliments, so as to save us the disgusting 

inconvenience of constantly parting with it. PRES pe Tot 

As the peritoneum does not wholly, cover ie HAN > ENS A they 
are capable of considerable dilatation, and of extending into the cel- 
lular subsiance which connects them to the posterior part of the ab- 
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domen. Their muscular coat which, in a manner, is the base of the 
intestinal tube, does not consist pleceaip beds of circular and longitu- 
dina! fibres. The Jatter, collected into fasciculi, form three narrow 
bands, in the intervals,of which, the parietes of the gut are excees, 
dingly weakened, and consequently capable of, greater extention. 
These longitudinal fibres being, besides, shorter than the intestine, 
crease it transversely, and form within ita number of cavities and 
cells, marked outwardly by prominences separated by depressions: 
If, in addition to these peculiarities of structure, it.be considered, 
that in the cecum and à great part of the colon, the conteats of 
the bowels have to ascend against their own weight; that the cur- 
vature forming the sigmoid flexure of the colon is very considera« 
ble, and that, in short, the rectum before its outer termination, in 
a narrow aperture, is considefably dilated, it will be evident, 
that in the great intestines, every ae to caen 
of the excrements., | 

The appendicula vermi formis of the cœcum is, in man, too 
smail to perform .this office; in the herbivorous quadrupeds, in 
which it is much larger, and ét bins not single, it may serve as 
a reservoir to the fecal maiter,: Îts existence. merely shews in 
man, an analogy to those auimals in which it i is truly useful, and it 
concurs in manifesting, that Nature, in the formation of rer 
orgaus, in certain kinds of animals, aims at a mere outline which 
‘she fillsup in others, te shew, asit we re, that there are points of 
resemblance between all beingsih Ww n she has gifted meat life and 
motion. 1001 | 1 Ven 

While in the biting intestines, the dniniiee substance becomes 
merely fecal, by parting with the small quantity of chyle which it 
may yet contain. ‘The number, of the absorbents decreases pro- 
gressively from the cecum to the rectum; the small number of 
these vessels, accounts for the difficulty of throwing in nourishment 
by means of clysters, when there is an obstruction to deglutition. 
The excrements thicken, harden, and become formed or moulded, 


in the cells of .the CIDRE they are then urged by the peristaltic — 


action, into the rectum, in the cavity of which they accumulate, 
till they excite on its NE" an action which. idetermines Ar 
expulsion. - Rire rit | 
XXX. Of the esupmieton of the faeces.” When’ a ean tore eva- 
cuate the fæces is experienced, the rectum contracts, while the 
diaphragm descending, and: the abdominal, muscles receding to. 
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wards the spine*, thrustthe viscera' of the abdomen towards the ca- 
vity of the pelvis, and compress thé intestines which are filled with 
fecal matter. ‘During these efforts, the. perineum perceptibly 
descénds, and the fibres of the levator ani are somewhat elongated. 
The combined action of the rectum and'of the abdominal muscles, 
overcomes the resistancé of the sphincters, and the alvine evacua~ 
tion takes place, and is facilitated by the secretion of ‘the mucous 
follicles of the rectum: these slands, squeezed ‘by the pressure of 
the feces, pour out their contents and lubricate the circumference 
of its lower aperture. When the feces’ have been voided, the 
diaphragm rises, thé large muscles of the abdomen cease to press 
backwards and downwards upon the viscera of that cavity; the 
perineum ascends and the sphincters close, tifl a renewal of the 
same call, again brings on the same action. 

The call to void the feces, is more frequent in children than in 
adults, because, at an early period of life, the’ sensibility of the 
intestinal canal is greater, the contents of the bowels, more fluid, 
and digestion more active. As we advance in years, sensibility 
“bécoming impaired, and contractility experiencing a proportionate 
loss of power ; the secretions being, likewise, less abundant, the 
bowéls become sluggish, the stools more scanty and indurated. 
They are, likewise, less frequent and copious in women than in men, 
whether it that the digestive power extracts from the aliment, 
à greater proportion of nutritious matter, or that the menstrual 
evacuation being a kind of substitute for the intestinal secretions, 
less remains to add to the bulk of the excrementitious mass. The 
évacuation of the feces, may be brought on by throwing liquids into 
thé réctum, which’ dilute the feces, detach them from the parietes 
of the TE and, exciting on these parietes an irritation to 
which they are not accustomed, determine their Contraction. 
_ * Some phijsibbigitibave considered as cnuélesep this concurrent t action of 
the diaphragm and abdominal muscles ; they gr ound their opinion on the cir- 
cumstance, that animals whose abdomen has been laid open are capable of 
voiding their feces, Astruc, one of the luminaries of Montpellier, denies the 
action of the abdominal muscles, in the efforts which one makes at stool, and in 
support of his opinion, he brings forward this geometrical proposition ‘* that 
æçord disposed in the form of a circle, can, by contracting, ‘shorten itself in an 
infinitely small degree, 2 and, therefore, not, perceptibly,” On which Pitcairn, 
humorously enough observes, that Astruc = never practised what he reasons © 
‘upon: “ credo Astrilccium nunquam cacasse.’ | hg oi 


Thé fetor of the excrements depends on their incipient putrefac. 
tion in the great. intestines. | This decomposition is, almost always, 
attended. with the: extrication « of gases, in which sul phureted hy- 
drogen prevails. | This, gasy: which: at times escapes, and which at 
others impregnates the fæces,is. the. cause of the black colour 
which they give to silver exposed to their action. .; One may recog 
nize:in the excrements, | the colouring matter of. vegetables, such as 
the green colour of spinage,, the red.of beet root; one, may. like. 
wise, find among them, the: fibrous parts. of. plants and animals, 
the indurated’ bark, ‘and the seeds covered with their “husks. The 
digestive juices have sollittle action on) husks, that, seeds. which 
have not been .broken down by the, dco of mastication si: Ange 
quently: continue capable, of vegetation, : | va a 
) During the progress of;digestion, the Si prie in, ieee 
machand intestines absorbs er extricates different, gases.. M; 
Jurine; of: Geneva, opened, the body of.a maniac who-had been 
dead a few hours, and collected the, gases which escaped ;.he, ob+ 
served, that the proportion of,oxygen and carbonic acid diminishes 
from the stemdch, towards the, great. intestines,’ while, on, the,cons 
trary, there! is,,in these, an increased. proportion of azote; that 
hydrogen is mote, abundant in the, great, than in the small intese 
tines; that itisdess, in. quantity: in these than in the stomach, De 
the oxygen andiazote form a part,of, the atmospherical air. which 
is taken, jn withithe food: and: with, the, saliva,: aid which, is 
disengaged _ by .the heat of the intestinal canal ? Or are. these: gases. 


theiresultiof ‘the deaomposition of the foodand. of the) intestinal 


fluids ? Besides; may not the gas contained in: the intestines ofa 
dead body, have been formed:at the moment of death?) We know 


that, in several instances, at the moment contractility is forsaking 


our organs, the intestines become distended by gas which hastens 
the approach of death; bydmpeding the descent of the:diap hragm. 

_ Digestion, when healthy, isunaccompanied by the production of 
gases.’ In! indigestion, there: almost always escapes cdrbonatedsor 
sulphureted hydrogen gas, which produces) the offensive smell of 
the airiwhich escapes at the; anus; this: smell is different from 
that of the flatus which are brought upwards, these contain pure 
hydrogen or carbonic acid gas. The latter is, likewise, sometimes 
voided by the rectum, but less frequently than, hydrogen combined 


with carbon; sulphur, or even phosphorus. Is not ammoniaitself 


extricated, and does it not accompany the evacuation of thefæces 
in: certain ?putrid diarrheasy as in dysentery combined with low 
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fever? "Though the formation of thisigas implies a putrefactire 
motion opposed to the vital: ‘principle, may not this decompo- 
sition commence in substances lying in the great intestines, when 
these! are become almést inert from the impaired condition ef the 
vital power. This would not be thé only instance of a chemical 
process | taking placé i in the intestinal on notwithstanding ithe 
counteracting influence of vitality. “Thus, on some ocrasions, 
grapes eaten in too great quantity, ferment and produce: carbonic 
acid gas, in such abundance, that this ‘elastic fluid’ overcomes the 
resistance of the intestines. This is the) Kind of distention from 
flatulence which is cured by drinking plentifully of cold ebony 
which dissolves the gas naturally solublein that fluid: | | 

XXXI. Of the secretion and excretion of the urine. The 
fluids absorhed with the chyle, and'taken up by the lymphatics of 
the intestinal tube, dilute the nutritive part extracted from the 
solid aliment, and serve it as a vehicle: : When they have reached 


thé mass of the blood, they increase its quantity, diminish its vis- 


_cidity ‘and render it more fluid ; going along with ‘it throughout 
the whole course‘of the circulation; they supply moisture to al) the 
partsof the bodyjatd become loaded with the molecules detached 
from them by’ the vital motion?’ Phen, conveyedoto the urinary 
organs, they become disengaged ‘from the rest of the fluids, carnys 


ing along with thema numher of products of every kind, whichby a. 


longer stay in the animal economy, would not fail to “os Le a 
manifest disturbance in'the exercise of {he functions. : ehhh 
OOXXEXIL The rapidity with which we void, Wii the urine, 
certain diuretics, has induced several blipsioleyiste to think, that 
there exists a: direct ‘communication between the stomach and 
bladder; no one, however; bas ever sücceeded ‘in pointing. out 
those peculiar ducts, which might serve to convey the.urine: from 
the stomach to: the urinary organs, without taking the: circuitous 
course of ‘absorption’ and of? the circulation, and,’ besides, the 
learned Haller has proved, by accurate calculations, that the size 
of the renal arteries, whose caliber amounts to an eighth of that of 
the aorta, and the quickness with which the blood flows, sulficed to 
account for the shortness of the: timeiiu which certain co) reach 
presto organs, él iahods 9.294 Line dimodico 10 cad ; 

A thousand ounces of blood pass theéuigh the renal tissue in the 
space of an hour: “supposing thatthis:fluid contains only a tenth of 
the materials fit for supplying urine, æ Hundred ounces, or seven 
| pounds and a quarter, may be given*out in this short time: and 
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never, with the most copious and diuretic drinks, does more of it 
pass in an hour. We shall see; however, in treating of absorp. 
tion, that it is not absolutely impossible, that by means of the 
numerous anastomoses of the lymphatics, this set of vessels may 
carry a liquid, directly from the stomach into the bladder. It 
would be superfluous to “mention, in this place, the varieties ob. 
servable in the kidneys, in point of number, size, and situation. 
These two lobular viscera, composed of the union of from twelve’ 
to fifteen glandular bodies, divided in the foctus, and in some qua- 
drupeds, attached to the posterior part of the abdomen, behind the 
peritoneum, are surrounded with a cellular covering of different 
thickness, and particularly remarkable by the consistence, ap- 
proaching to that of tallow, ef the fat which fills its cells. 

If ever the art of man shall penetrate into the mystery of the 
intimate structure of our organs, it seems probable that the kid. 
neys will furnish the first solution of the problem. Even coarse 
injections pass readily from the renal arteries into the ureters, 
or excretory ducts of the kidneys ; a convincing proof of immediate 
communication among the minute arteries, which, exceedingly tor- 
tuous, form, with the minute veins, the cortical or outward sub. 
stance of the kidneys, and the straight urinary tubes, which, dis- 
tributed in conical fasciculi, in the interior of these organs, con- 
stitute what has been called its tubuli and papille. The passage 
of injections from the arteries into the renal veins, isas easy ; and 
I have often seen the coarsest liquids flowing at ence by the ureters 
and: by the emulgent veins, This free communication between 
the arteries, the veins, and excretory ducts of the kidneys, gives. 
an idea of the rapidity with which the “blood must flow through 
these organs, whose firm consistence allows a very moderate dila- 
tation to: the vessels ; and suggests the possibility of a sort of 
filtration of the urinary fluid, ! the secretion of which would be 
only a succession of chemical or mechanical separations, from the 
blood, ia its passage along very minute ducts, of a bore progres. 
sively decreasing. This was’ the opiuion, at least, of Ruysch, 
whos esystem on the intimate composition of our organs, and on 
the immediate continuation ofthe blood-vessels with the excretory 
ducts) i is chiefly founded on the facts of structure, discovered to 
him by his beautiful injections of the renal arteries. an 

_ The kidneys are of duller sensibility, and less energetic EE 
than the other glands, The force of life has less to do in their 
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secretion, and their functions may be more readily explained on 
the principles of chemistry or hydraulics. 

XXXHIL If we attempt, indeed, to apply to the urinary 
organs the fundamental laws on the mechauism of secretions*, it 
is soon seen, that these organs are not under their absolute con- 
troul. Of all the animal fluids, urine is tle one most complex in 


its élements, and most variable in its qualities. Not only do fo- 


feign substances sometimes appear init, affect, and even change 
its composition; other fluids may, at times, mix with it, and dis- 
guise it altogether. Thus credible observers tell us of the appea- 
rance in urine, ef bile, fat, milk, blood, pus, of which many faets 
may be found collected in Haller’s great work on physiology. 
The kidneys, then, have less sensibility than the other secretory’ 
organs: they reason less, if I may venture on the expression, on 
the sensation produced by the various substancesin the blood: their 
action is also less powerful; it does not so intimately affect the 
fluid subjected to it. It does not change the heterogeneous quali- 
ties of those that are mixed with it, and allows them to pass in 

a pure state. ri 

This multitude of elements in the composition of urine, had 
surely been understood by the sr before it was demon- 
strated by modern chemistry; for, they considered it as a sort of 
extract of animal sbstance, as a wi Hxivium, carrying off all that 
is impure in the economy, and gave it the name of dotiur, which 
indicates that destination. 

Finally, the secretion of urine is more uniformly carried on: it 
is continual, or at least, does not exhibit so prominently those 
alterations of action and repose, so apparent in the work of the 
other secretory organs. When, in a case of retention of urine, 
we introduce a catheter into the urinary bladder, and leave it there, 
the urine keeps dropping continually, and would wet the patient's 
bed, if the orifice of the catheter were not kept closed. In the 
memoirs of the Academy of Sciences fer the year 1761, there is 
related a case of singular conformation of the urinary bladder. | 
This musculo-membranous viscus protruded through an opening 
at the lower part of the linea alba, and was turned inside out, so 
as to present, externally, its mucous membrane. This case afforded 
an opportunity of observing the continual flow of the urine 


* See the Chapter on Secretion, 
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through the orifices of the ureters, andof ascertaining the diffe 
rent circumstances attending this process, either with regard to 
the qualities of this fluid, or to the quantity which might be 
voided, in a certain space of time, aud in this respect, there was 
a good deal of difference, according to the state of. sleep and 
waking, to the avandiby and to the diuretic: qualities of ‘the 
drink Ji 
The urine containeriin thejuretersiis turbid nal imperfect; its 
constituent parts are not thoroughly. blended together, as may be 
observed, if made to flow, by compressing the kidneys in a dead 
body. It. improves by passing along those ducts, acquires the 
characteristic qualities of urine, oozes at the surface of the papillæ, 
aud ilows into the membranous calices which embrace the rounded 
terminations of the tubuliuriniferi. The union of the calices 
forms the pelwis, or the expanded portion ef the ureters, or mem- 
branous ducts, along which the urine is incessantly flowing 
into the bladder. ‘The urine flows into the bladder» by its own 
weight, and especially by the action of the parietes of the ureters, 
which possess a certain degree of contractility, To the above 


causes, may he added the concussions excited by the: pulsations: of. 


the renal arteries, behind which the pelvis of the kidney is situated, 
and by the pulsations of the iliac arteries, in front of which the 
ureter passes, before enteringthe cavity of the pelvis ; the alternate 
compression from the viscera of the abdomen, during the motions 
of respiration; the concussion attending bodily exercise, as riding 
on horseback, walking, running, &c.; the pressure of the column 
of urine from the kidneys; and: theiwant of resistance towards the 
bladder. 


XXXIV. The. urige,:is continually. passing, in drops; into the’ 


bladder, it separates its parietes, without, however, exciting in 
them any perceptible impression, as der are accustomed to its 
stimulus. The urine cannot accumulate in the musculo- -membra. 
nous cavity of the bladder, which is situated, exterior to the peri. 
toneum, in the cavity of the pelvis,, behind the pubis, aboye which, 
in the adults it never rises, except when Ne RS 
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* In the numerous tribe of birds, the, Ibid iswanting, In them, the ureters 


open into the cloaca, a musculo-membranous bag, which supplies the: place of 
the rectum, bladder, and uterus, and which serves as a reservoir to the solid'ex- 
erements, to the urine and to the eggs detached from the oyaria, Theiurine of 
birds dilutes the fæces and furnishes the carbonate of lime which form 
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unless it is prevented from flowing along the urethra, or from re- 
turning by the ureters. This retrograde flow is prevented by the 
oblique insertion of these ducts, which pass, for some distance, 
between the muscular and mucous coats of the bladder, before 
opening within it, towards the posterior. angles of the trigone 
vesical*, by openings of smaller dimensions: than their cavity. 
The inner coat of the bladder, raised over these apertures, gives 
them the appearance of being provided with valves, which fit the 
better these orifices, according as the urine contained in the blad- 
der, by separating its parietes, presses against each other the coats 
by which they are formed, and between which the ureters pass, 
along a space of from seven to eight lines. 

The urine which flows into the bladder, requires a certain de. 
gree of force, to separate its parietes on which the weight of the 
intestines presses. This is effected by no other power, than by 
that which causes the flow of the urine along the ureters, and 
though inconsiderable, it will appear suflicient, if it be considered 
that the fluids: which pass from a strait channel into a larger ca- 
wity, act omevery superficial portion of its parietes equal to the 
area of the channel, with a power equal to that which determines 
their flow into the latter; so that if the urine descends along the 
ureters, with a degree of force equal to one, and ifthe inner surface 
of the bladder is a thousand times more extensive than the area of 
the ureters, the power will be multiplied a thousand fold. 

This purely mathematical proposition is. expressed by saying, 
that the force with which the urine passes along the ureters, is to 
that by which the parietes of the bladder are distended, as the 
caliber of the ureters is to the superficies of the bladder. ne 

The pressure which the urine, accumulated within the bladder, 
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the basis of the eggs shell, It has such a tendency to coneretion, that £ 
have always observed, in dissecting various fowls of different kinds, an 
earthy, saline or crystallized substance, ‘forming white striæ easily seen 
in the fluid of the ureters, through their thin and transparent coats. 
Hence one may readily conceive, how frequently calculi would form in these 
animals, if their urine accumulated and remained, for any length of time, ial 
tionary in a cavity destined to contain it. 


* The French anatomists give the name of érigone vesical, to that p pditicin of 
the bladder ‘included between the openings of the ureters and the neck of the 
bladder, and forming a triangle, whose base is represented by a line drawn from 
the opening of one ureter to the other, and whose apex is situated at the insertion 
of the üretbra into the neck of the bladder, | > hye 


: 
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exerts on the lower part of the ureters, does not prevent the-force 
which determines its descentralong the ureters, from carrying it 
into the bladder:—for,' the column which descends along the 


ureters, being higher than that contained in the bladder, these two 


organs represent.an inverted syphon, the longer branch of which i is 
represented by the ureter. 
The following are the causes which enable the bladder to retain 


the urine: the contraction of its sphincter, a muscular ring sur- 


rounding the termination of the urethra into the bladder: the 
angle formed by that canal, after it leaves the bladder: and lastly, 


the action of the anterior fibres of the levator ani, which surround | 


the neck of that organ, surrounded: besides and supported by the 
prostate gland». These fibres, which are calculated to compress 
the prostate over the neck of the bladder, and to raise the latter 
against the TAN been called by Monaasnts alias sphincteres 
wesices | | ct 
The urine, deposited by dena into the blodadé: gradually sepa- 
rates its parietes. This musculo-membranous organ-rises, and at 
the same time, carries upwards the convolutions of the ileum; 
and the peritoneum before which it lies, behind the pubis and the 
recti muscles with which it is in immediate contact. These rela- 
tions of the peritoneum to the distended bladder, account for the 


_ possibility of pancturing it above the pubis, so as to let out an accu : 


mulation of urine, without penetrating into the cavity of the perito: 
neum. The urine remains a certain time in the bladder, according 
10 the capacity of the Jatter, to the irritability and extensibility of 
iis parietes, and according to the acrid or stimulating qualities of 
the fluid itself. «Thus in old men, in whom the bladder ‘has but a 
small degree of irritability and contractility, the urine is voided 
fess frequently; it accumulates in greater quantity, and is, rat 
times, evacuated with difficulty. The use of diuretics, especially 
of cantharides, renders ‘the urine more’ stimula ting, it excites 
powerfully the parietes of the bladder and incessantly stimulates 


‘it to contraction. Every cause of irritation seated within the 


bladder itself, or in its vicinity, renders more frequent the calls to 


void urine. This is observed in cases of stone in the bladder, of 


piles, gonorrhea, &c. The urine, while in the bladder, becomes 


thicker from the absorption of its more fluid parts, its elements be. 


come more intimately blended, sometimes cyen, it appears to un. 
dergo a certain degree of Ne oi 
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XXXV. When, either by the extension which the urine occa- 
sions in the muscular fibres of the bladder, or by the irritation 
which it excites ia the nerves distributed on its inner membrane, 
we experience in the pelvis a sensation of weight, together with a 
kind of tenesmus, which, as ittextends along the urethra, warns us 
to void urine ; then we bring on a contraction of the bladder, and 
joining toits action, that of the abdominal muscles and of the dia- 
 phragm, we expel the urine by a process very similar to that of 
the excretion of the feces (X XIX). It should be observed, how- 
ever, that in a healthy state of the parts, this assistance is required, 
only to overcome the equilibrium between the contractions of the 
bladder, and the resistance which the cause of retention opposes 
to the evacuation of the urine. After the simultaneous contrac- 
tion of the diaphragm and abdominal muscles, to press down the 
intestines on the bladder, and to determine the first flow of the 
urine, we cease that effort, and ihe bladderalone, still supported 
by the weight of the surrounding viscera, which compress it as it 
empties itself, completes the evacuation. We repeat the first 
effort, only in case we wish to accelerate the flow of the urine. 
In the evacuation of the feces, on the contrary, the muscular coat 
of the rectumrequires the incessant co-operation of the respiratory 
powers, as these solid substances are evacuated with more effort - 
than the urine. To prove, beyond a doubt, that the urine is eva- 
cuated, chiefly by the action of the bladder, one need but observe 
the violent, but useless straining of patients affected with reten- _. 
tion of urine, from paralysis of the bladder*.. QE 6e 

The urine is projected along the urethra with the greater force, 
asit passes from a spacious cavity, into a strait canal, and it is ex: 
pelled with a force proportioned to that of the muscular coat of the 
bladder; we know, that in old men, this is so weak, that the 
jet of urine is not projected more than a few inches beyond the 
urethra. The urethra is not to be considered as inert in the evacua- 
tion of the urine, it closes upon it and accelerates its flow, aided in 


' * Itis scarcely credible that some physiologists should have considered this 
ergan as inert and absolutely passive, in the evacuation of the urine, which, in 
their opinion, is performed, by the immediate pressure of the abdominal muscles 
and diaphragm on that cavity, Amid this variety of opinions, if you wish to 
come at the trutby you must take a medium. — Iliucos intra muros peccatur, ef 


extra, ens 
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that action, by the bulbo-cavernous muscles to which several aua… 
tomists have given a name taken een their functions. ( acceleratores 
urine ). ; 

The action of these muscles expels the last drops of urine which 
remain within the urethra, when the bladder is completely emp- 
‘tied. The contractile and tonic action of the urethra is so dis- 
tinctly. marked, that itsspasmodic contraction may be enumerated, 
among the causes which frequently occasion a difficulty in intro- 
ducing the catheter. If we attempt to inject fluids along the 
urethra, the moment we remove the pipe of the syringe which 
closes its external orifice, that instant, the parietes of the canak 
contract on the fluid and expel it with a rapid jet. 

The bladder and the canal of the urethra are lined internally’ 
witha membrane, whose mucous follicles secrete a viscid humour 
. calculated to protect the parietes of these organs, against the action 
of the urine, and to facilitate the/evacuation of that fluid, This 
membrane, whose surface is more extensive than the cavities which 
it lines, forms.a great number ef folds, which disappear when the 
bladder is distended with urine.» This mucus is secreted, in an’ 
unusual quantity, in catarrhal affections of the bladder, and be- 
comes, likewise, more repy and more albuminous. The mucous 
secretion of the glands of the urethra is altered. in its quality, and 
becomes more abundant, from the action of the venereal poison, 
and gives rise to the discharge of gonorrhea; the orifices of these: 
lacuna may stop the end of a catheter, so'as to add to the difficulty 
of introducing that instrament*,. 

The urine cannot be voided at the same time as the feces, when 
these, by their hardness, compress the prostatic and the membra- 
nous part of the urethra, sitdated before the lower extremity of 
the rectum. Itis difficult, and often impossible, to void urine, 
during a violent erection, as: the parietes of the canal are then 


1 


“Ww hen this operation is performed i in a case of simple pas ral taint the bladder, 
it is better to employ a very large catheter, which may siretch the narietes of 
the urethra and prevent their forming into wrinkles, and whose rounded beak 
ay not get engaged in the lacuns of that canal, : 

When ina case of retention of urine, the bladder rises above the pubis, its 
bas fond is carried upwards, and there is a period of excessive distention, at 
whieh, like the uterus in au advanced stage, of. pregnaney, it seems 10 make 
an effort to rise ‘above the brim of the + à s; under such circumstances in 
women, it is impossible to introduce the NE Ne except by increasi: og the curve 
of the instrument, | UE FA UE 
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closely applied to each other, by the turgescence of the corpus 
spnngiosum and of the corpora cavernosa of the penis. The mode 
of sensibility of the urethra, is besides changed in such a manner, 
that it is calculated to permit only the emission of the seminal 
fluid. | “ | { 

When the bladder is completely eta tials it sinks behind the 
pubis; the tumour which it formed above these bones, while ina 
state of distention, collapses, the abdomen becomes less*prominent, 
respiration more free, and there is a general feeling of lightness: 
The bladder cannot be completely evacuated, unless the pelvis is 
gently inclined forward; its das fond, which is on a lower level 
than its neck, would, in any other posture, retain a certain quan- 
tity of urine. 

XXX VI. Of the. ene ph ovienaten of urine. As this fluid 


yaries in quantity in a healthy man, according to the quantity and : 


diuretic qualities of the drink, the state of sleep or waking, the 
condition of the secretions, and especially of the perspiration, it is 
very difficult to determine, accurately, its proportions, Nothing 
varies more than its quantity, as may be ascertained, by comparing 
the different calculations on that subject, of a great number of 
physiologists. At times, the urine is less in quantity than the drink 
that has been taken in, at others, more. Jt may be affirmed, how- 
ever, that the quantity, of urine voided in twenty-four hours, is 
equal to that of the insensible perspiration in the same time, and 
it may, therefore, be estimated at between three and four pounds, 
in a healthy adult. Its colour varies, from a light lemon yellow, 
to an orange, approaching to red. Its smell and flavour are pecu- 
liar, and distinguish it from every other animal fluid. Its colour 
is, in general, darker, its smell and flavour stronger and more 
pungent, asit is less in quantity, as the circulatory system is more 
active aud powerful, and as the substances of our foodare more ani- 
malized. Weall knowhow fetid and how scanty is the urine of car- 
nivorous animals ; how offensive to the smell is that of the cat! The 
specific gravity of urine is greater than that of distilled water, and 
‘varies, according to the quantity of saline and other substances, 
which it holdsin solution; it is, likewise, slightly viscid, but not 
_ropy like the serum of the blood, the bile, the eee! 2 other 
albuminous fluids. RAT 


XXXVIL Of the chemical properties of urine. The lets 


qualities of urine are always more marked in a powerful and 


adult male, than in children, women, and weakly persons. . By 


! 


| 
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&hemical analysis, the urine is found to contain eleven substances, 
dissolved ina considerable quantity of water, viz. urea, a gela- 
tinous animal matter, muriates and phosphates of soda and am. 
‘monia, in separate or in triple salts, phosphate of lime, phosphate 
‘of magnesia, phosphoric, uric, and benzoic“acids. Besides these 
‘substances which are constantly found in human urine, this fluid 
may contain a great number of others; and if it be true that the 
urinary system is to be considered asthe emunctory of the whole 
‘economy, one would expect to find in it, in certain. proportions 
and under different circumstances, the whole of the constituent 
principles which analysis has hitherto discovered in our solids and 
liquids: | Herice, doubtless, the difference in the results obtained 
hy the chemists who-have investigated the nature‘of the urine, by 


allowing it to run into ny alesse or by apply) ing toit various ~ 


re-agents. 


As the urine is, of all our fluids, that isi has the ides ten- 


dency to putrefaction, it should. be examined shortly after being 
voided ; itis then distinctly acid, but in a very short time, and 
especially if the heat of the atmosphere promotes and accelerates 
these changes, it becomes turbid, its component parts separate and 
form various precipitates, Urea and gelatine, which alone of its 
constituent principles are capable of fermentation and decompo- 


sition, give out ammonia, acetous avd carbonic acids, and from 


thechemical attraction betweenthese newly formed substances, and 
from the primitive elements, there are produced new compounds 


the knowledge of which is of the department of chemistry. 


Of all the constituent parts of urine, the most essential is a sub. 


stunce of the consistence of syrup, deliquescènt, susceptible of 


crystallization, towhich M. Fourcroy has given the name of urea. 


This substance'to which the urine owes its characteristic proper- 


ties, its peculiar,colour, smell, and flavour, which was imperfectly 


known to several;chemists who had- -sketched some of its features, 


giving i it different names, according to the notions they entertained 
of its nature, was never well. understood till the late investigations 


of this celebrated. professor*. It.is a compornd in which azote 


prevails, as, is shewn by the immense quantity of carbonate of 
ammonia, which it gives out in distillation ; it may be considered 
as the most animalized product, having such a tendency to the 


_ patrid fermentation; that, NT in the animal economy, it is 


LE "PL i a. 
. * See his work entitled: 8, ystéme des connoissances chimiques. Bvo, tom x, 
page 15%, 
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liable to that décomposition, and might overcome: the antiseptic 
influence of the vital power, if nature did not get vid of it WA the 
evacuation of the urine. 

Sufficient attention has not hither to iets paid to the: symptoms. 
of arivary fever, tn affection occasioned by the protracted rete 
tion of the urine within the bladder. [have observed, ‘on several 
occasions, that no kind of fever is attended with more marked signs 
of what physicians term putridity. The urinons: and ammoniacal 
smell exhaled from. the’ body of the patients, the yellowish and 
oily moisture of their skin, the parching thirst with which they 
are tormented, the dryness and ‘redness of their tongue and 

rs 3 their frequent and irritable pulse, combined: with a flaccid 
and doughy feel efthe cellular tissue, everything indicates that 
the animal frame is threatened with the most speedy and dange- 
rous decomposition. a. 

‘TI observechsimifar appearances in a cat aud in à rabbit/in which 
I ticd the ureters.» Nothing is easier than to find the ureters and 
to perform this experiment.. After a crucial incisiow ‘of the pa- 
rietes of the abdomen, on the left side, the intestines: are pushed 
aside to: the left; so as to apply a ligature on the right ureter, they 
are then pushed to the right, while the left ureter is tied.’ Both 
ureters are seen through the peritoneam, situated behind that 
membrane, inthe lumbar region. ‘When the ‘ligatures’ have been 
applied to the ureters about their middle, the divided edges of the 
_abdomen are, brought together and united by sutures, and the 
body of the animal is wrapped round with a cloth soaked in: some 
emollient decoction, At the end of six and ‘thirty: hours, the 
animals became exceedingly thirsty and: restless, their eyes glistent- 
ing; their saliva, which flowed copiously, exhaled asmelbevidently 
urinous: on the third day, the cat was setzed with vomiting of a 
-slimy substance, remarkable by its having the same smell. ‘This 
convulsive agitation was followed by an excessive iprostration of 
strength; it died on the fifth day; the intestines were not inflamed, 
the bladder quite empty, the ureters distended with urine between 
the ligatures and the kidneys, and as large as the ring finger. The 
kidneys themselves, gorged with urine, were turgid, softened, and 
as if macerated. All the organs, alk the fluids, the blood * Hel, 
partook of this urinous diathesis; putrefaction catalan MAMA. 

‘ately after death, and at the end of a few’days, afi almost com. 
pleat decomposition of the body had taken place... In the rabbit — 
the symptoms were less violent and rapid; it did not die till the 
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seventh day; the smell of its whole body, though evidently uri nous, 
was less vthensites ape the naar which suecav Aer was Tess 
rapide wD + 

: These two experiments confirm, in the first instance, what some 
authors have said of the absence of urine in the bladder, when the 
ureters have been tied, an undeniable proof that these are the 
only channels which convey the urine intothe bladder, they like- 
wise concur in affording the most convincing proof, that the kid. 
xeys are the emunctories by means of which the blood clears itself 
of that part of it which is animalized in excess: finally, they prove, 
hat the retention of this fluidis the more dangerous to the animal 
economy, as the urine is itself mere animalized, 
. Has nature the means of supplying the evacuation of urine by 
other excretions? might this highly recrementitious fluid be, with. 


nat danger, evacuated by ‘other emunctories? With a view to: 


1uswer this interesting question, the kidneys have been extirputed 
u dogs. The removal of one kidney, did not pgevent the 
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secretion from being carried oa; in every case in which both 


kidneys were removed at once, the animal died is afew days, and 
on opening the body, there was uniformly found, a considerable 
quantity of bile in the gall bladder, in the small intestines, and 
even in the stomach, as if the urea had endeavoured to make its 
escape in that direction, by combining with the bile. These ex- 
periments were Me at the Hopital Saint Louis, inthe course 
of the year XM. | 

- Urea,’ mia with a certain quantity of oxygen, appears to 
form an acid peculiar to human urine, and whichis the substance of 
the greater numbers of urinary calculi. It resembles urea, in this 
that its crystals, exposed to heat, give out carbonate of ammonia; 
hut it differs essentially from it, by its ready concrescibility. it, 


in fact, crystallizes, every time the urine grows cold, and forms the © 


sreatest part of the urinary sediment.—This acid, so weak that 
several chemists have considered it to be a mere oxide, has been 
called by M: M. Fourcroy and Vauquelin, the wric acid. Among 


its distinguishing characters, may be mentioned its being insoluble 


in cold water; itis so fixed, that several thousand times its own 


weight’ of boiling water is required to dissolve it, hence it may be 
easy to'account for its so frequently giving rise to urinary calculi; 


we may, indeed, wonder, that this complaint is not of more fre- 
quent occurrence, since a slight cooling of the urine is suflicient to 


cause à precipitation and crystallizatioa of the urine. Thus, every 
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time an extraneous substance drops into the bladder, it becomes 
the nucleus of a calculus, formed by the uric acid becoming con- 
crete on the surface of this body, which i is of a colder temperature. 
Quadrupeds are less frequently affected with urinary calculi, from 
the absence of the uric acid in their urine, and because carbonate 
of lime, of which, in those animals, such concretiens are formed,is à. 
salt decomposed with effervescence by the meakex acids, and se- 
veral such acids are found in the urine. busca ts tg | 
Phosphorus, which may be considered as the resultofa high ona 
of animalization, enters, in considerable proportions, into human 
urine. Besides the phophoric salts which it contains, thereisalways 
found a certain quantity of disengaged phosphoric acid, which holds. 
in solution the calcareous phosphate, and givesto the urine its mani 
fest acidity, when examined fresh, ‘or shortly after it has been voi. 
ded, It was from urine, that phosphorus was first obtained, by those: 
who originally discovered it, and frem that fluid, it has long. been 
_ procured for the purposes of commerce. But it isseldém obtained 
from urine,sinee the discovery of the phosphoric acid in the earth of 
bones, bas rendered the manufacture of phosphorus easier and 
less expensive. In the urine of frugivorous mammiferous animals, 
phosphoric salts have their Rs supplied by abet i's care 
bonate. | | us 1} 
Certain substances impregnate the urine with a dcaliee lanes 
It is well known, that if one remain a few minutes in a roomnewly. 
painted with oil of turpentine, the urine, for some time-afterw ards, | 
_ gives ont a smellof violets; asparagus gives to the urine a very re- 
markable fetor. | thts dé 
XXX VILE. Besides the accidental varieties PB in the 
urine, varieties which cannot be determined, since the urine is 
never uniformly the same in its composition, and does not contain 
the same ingredients in thé same person, at different times of the 
day, according to the quantity and quality of the foodiand drink, 
the exercise which has been taken, the affections of the mind which 
have been experienced, &c.; it constantly varies, according to the. 
time which has elapsed since a meal, the age of the subject and the 
diseases under which he may Lino Lb 
Physiologists have, for a long while, admitted two and’ even 
three different kinds of urine, according to the time at which it is. 
voided ; they are distinguished by the names of urine of the drink, 
urine of the chyle, and urine of the blood. The first is a limpidand 
nearly colourless fluid, which frequently retains, ina remarkable. 
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manner, the qualitiesof the drink, and is. voided. shortly after 
drinking, and has scarcely one, of the characters of perfect 
urine, The urine of the chyle or of digestion, voided two or three 
hours after a meal, issmare formed, still itis not perfect and does 
not contain all the component parts of this fluid. 


Lastly, the urine of the blood which is raides, seven or eight 
hours after a meal,.and in the morning after the nights rest, con= 


tains, in an eminent degree, all the qyalities of urine, hence it is that 


which chemists prefer using in their analysis. : The imperfect state 
of the two former kinds of urine, would prove better than the rapi- 
dity of their secretion, the disputed existence of a peculiar com- 
munication from the stomach and intestines into the bladder. 

The urine of children and that, of nurses contains yery little 
phosphate of lime and phosphoric acid; it is only after the pro- 
cess of ossification is completed, that these elements abound, in 
the urine. That of eld men, on the other hand, contains a consi. 
derable quantity of these substances ; their osseous system already 
containing phosphate of lime in excess, and incapable of receiving 
more, this saline substance would ossify all the tissues; as it some- 
times does that of the arteries, the ligaments, the cartilages. and 
membranes, if the urine did not carry off the greater part. 

In the rickets, it is by the urine that the phosphate of lime is 
carried out of the system, and the absence of that susbtance is 
the cause of mollities ossium; on the approach of fits of the gout, 


the: phosphoric: ingredients of the urine diminish and seem: to’ 
be carried to the sorts, to: su à in mer apse pis con 


cretions. 
The great quantity of saline and Seyesiadtjva tite elements which 


enter into human urine, accounts for the frequency of the concre- 
tions which form in that fluid. Urinary calculiwere long considered’ 
as formed of à single substance, which the ancients thought ana- 


logous to the earth of the bones, and which Scheele took for uric 


acid. The late investigations. of M. M. Fourcroy and Vauquelin.’ 


have shewn, that the component parts of urine are too numerous 


_ aad too complex to produce uniformly calculi of one kind: that 


urinary concretions, most frequently formed from uric acid, 
contain urate of ammonia, phosphate of lime, phosphate of am. 
monia and magnesia, oxalate of lime, silex, and that these sub- 
stances, singly, or in binary and ternary combinations, form the 
materials of nearly six hundred calculi which they analysed. Not- 
withstanding the extent. of these researches, there is reason to 
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believe, that when carried further by the same chemists, they wilt 
be attended with ‘resilts still:more varied. : For, as there is no 
integral molecule in the body which may not be voided with the 
urine, and be fotind in the urine, so it is conceivable, that under 
certain circumstances which it is impossible to assign or to foresee, 
every thing in the human body that is capable of concretion, 
might supply the materials of urinary concretiens, : 

This variety of elements in {he composition of urinary calculi, 
the absence of signs, by which to ascertain their nature, the sen- 
sibility of the parietes of the bladder which would be irritated by 
agents capable of dissolving the concretions so frequently formed 
in its cavity, must render it very difficult, not to say impossible, to 
Giscover a lithontriptic which should supersede the necessity 
of a surgical operation, whose difficulties and danger have been) 
much over-rated. 

XX XIX. The energy of the urinary system in the inhabitants 
of temperate climates, has been considered as the cause of, the fre- 
quency of calculous affections in Holland, England, and France, : 
while they are very rare in more seuthern countries, in which the 
cutaneous perspiration seems to be substituted, in great measure, 
to the urinary secretion. ‘There is no part of the world in which. 
cases of stone in the bladder are more frequent than in England, 
aud especially in Holland, in which a cold and damp atmosphere) 
is unfavourable to perspiration, which is, at any rate, but, scanty. 
in, persons of a leucophlegmatic temperament like that of the’ 
Dutch. Inno ether country, could a-lithotomist (Raw) have 
operated on more than fifteen hundred patients, it is said, success: 
fully... Diabetes, or an immoderate discharge of urine, a disease 
which appears to depend on an excessive relaxation of the renal 
tissue, is of frequent.occurrence only ia cold and damp countries, 
as Holland, England, and Scotland; it ismore rare in Franceand 
Germany, and is unknown in warm climates. This relaxation of 
the renal tissue in, diabetes, depends on the exhaustion of the 
uriuary organs called into too frequent action, as is proved by the 
eficacy:.of tonics and astringents in the treatment of that com- 
plaint. | | Te ) ¥ 

Cutaneous affections, on the contrary, seem to belong to the 
inhabitants of southern countries. Lepra originated in J udea, the 
elephantiasis rubra of Cayenne, the frambeesia of Java, the yaws, | 
elephantiasis, herpetic and psoric eruptions, are’ more frequent. 
among the inhabitants of southern Jatitudes, than among those who 
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live under the temperate zones. In countries near to theequator, 
the surface of the body, habitually exposed to an ardent atmos- 
phere, is powerfully excited ; the skin is irritated, and its. secre- 
tion, increased ;, perspiration piace so. profuse, that it weakens, 
in a short time, those, who coming from distant countries, are not 
accustomed to so intense a heat. ‘The activity of the cutaneous 
system exceeds that of the urinary system, whose action decreases 
in proportion. . These differences in the energy of the two sys- 
tems, account readily for the difference of their diseases : for, it is 
a law ef Nature, that the more an organ, or system of organs, is 
called into action, the more it is liable to aise which is nie a 
derangement of its action. . ‘ood tot 
_Calculous affections are more. ete in ‘children ia old 
people, than in adults. Inold age, the proportionate quantity of 
the urine exceeds that of the perspiration.’ Phosphorié salts, the 
base of a great number of urinary calculi, are more abundant ia 
‘old, men, as is proved in them by the ossification of the arteries, of 
the ligaments, of the cartilages, of the membranes, the solidification 
and the almost universal induration) of the different. parts.» Ln 
children, the activity of the urinary system is proportionate to that 
of the digestive organs. Destined to threw out:the:résidue of nu- 
trition, which, .at that period, is very active, the organs by which 
the urine is secreted are likewise endowed with considerable 
energy. Lastly, it is observed, thatthe greatest number of calcu- 
lous patients received into the hospitals of large towns, come from 
low and damp streets near to rivers; every thing, therefore, tends 
evidently to establish, that the frequency of urinary calculi, de- 
pends on an increase of activity, ia. the et Gedtined to the ses 
cretion and excretion of,urine.} ade teitiiersiai Yo often 
aid im 16 : sePait Ot ni ati + 
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er MOH. fa the history of: the phiénotnénil of ite a statement of 
the functions of the absorbent system, ought immediately to follow 
that of the functions of the digestive organs. ‘The vessels, which 
take up the chyle separated from'the food, by the action’ “of the or- 
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gans of digestion, form a considerable part of the absorbent syst 
bear a perfect résemblatice to the other lymphatics, and differ from 
them only in their origin. ‘When digestion js not going on,, those 
vessels convey lymph absorbed in the intestinal canal, the inner 
part of which, even when in a state of | pe is ‘always. bes 
dewed by an abundant quantity of'serovs mudus.8 9) 00 
There exist in all the parts of the human ‘body, in the interior, 
as well as on the surface of our organs, vessels’ whose office it is to 
absorb, and to carry into the mass of ‘the! blood, those substances 
by which our machine is maintained atid kept i in repair, ’ ‘as well as 
what comes of in the continual destruction of our parts; for, it must 
not be forgotten, that the organized and’ liv ing machine, inwardly 
acted upon by a double impulse, is ro À undergoing ven 

and renovation. CHT | (Ba 
XLI.. Absorption is effected on substance tt from 
without; such is the absorption from the skin, and the absorption 
‘of the chyle, &c. At other times, absorption takes place in fluids 
effised by arterial transudation; such is the serosity which mois- 
_téns the serous membranes, the fat, thé marrow of the bones, and 
this absorption, almost always, bears'a proportion to transudation; 
so that the serosity, absorbed as fast as it is effused on the surface 
of the membranes which lie in close contact, except in cases of 
dropsy, nexer accumulates so as to separate those membranes. 
Finally, there isa kind of absorption, which may be termed nu- 
tritive or molecular, because it exerts its influence on molecules, 
which, in the process of nutrition, are separated from the organs 
and replaced by others. Itis this absorption which brings about 
the decomposition of organs, and to which John Hunter gave the 
name of interstitial absorptioa. By means of it, the ‘thymus, sû 
voluminogs in the fœtus, disappears entirely in the adult. This 
absorption seems to be incessantly going.on, and to carry on de- 
composition, with a force that cannot be resisted. It explains, in a 
satisfactory manner, the spontaneous erosions of the living solids, 
of which ulceration* is the consequence.— M. Dumas has endea- 
voured to explain, in this way, the sensation of hunger, which, in 
the opinion of that physician, is felt when, the absorbents exert on 
the solid coats of the stomach, their activity previously employed 
in taking up RÉ But to give even a. Ph of probability ta 
fotint at Aibyrmbtibsed) chareve tandiorue eid to ened See 
rode wea lb tut te enolongt elt Yo dah 
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that supposition which isentirely gratuitous, it would be necessary 
to shew, that the parietes of the stomach had been found destroyed 
or thinned, in persons who have died of hunger. The parietes of 
the stomach of such persons, have, onthe contrary, been found thic.. 
kened and in à state of contraction. This inward absorption is 
promotéd by inflammation, hence the advantage of applying heat to 
indolent tamours, and of exciting a slight inflammation in swollen — 
glands, in order to bring about resolution. It is on that account, 
that in swelling and. induration of the testicle, unattended by 
cancer of the part, the operation for hydrocele by injection, may. 
be safely employed.—Of’ this [had a convincing proof, ‘a few 
years ago:.a gardener, born ‘deaf and dumb, had had for some 
years an hydrocele, which he was in the habit of getting 
tapped, every six months. ‘When [ last tapped it, I found the 
testicle swollen‘and hard; and three times larger than in its natu. 
ral state, the patient, howevér, was free from pain. “A consider: 
able quantity of a reddish serous fluid was discharged ; at the end 
of two days, inflammation of the tunica vaginalis came on, the 
scrotum became enlarged ' and was covered with emollient poule 
tices. At the end of twenty days, the testicle was a good deal 
lessened in size and adhered to the inside of the tunica vaginalis : 
the cure was considered radical and proved such; for, though it 
is now ten years since the operation * was seenarined: the water has 
not collected atid the patient continues in the laborious employ~ 
ménts of his business. ‘I'frequently meet him, and he never fails, 
by inarticulate ces Sens Roue uF druide to eh to hosed 
his gratitude. ? TONER TM: CENTER 
The process of satire» very active in children, in women, 
during sleep, in the morning; when the body is refreshed by the 
night’s rest. Is a state of erect ekatainlrauie or unfavourable to 
that process? It is well Known, that there are robust men who 
have intercourse with women infected with the venereal virus, and 
who eséape the contagion, unless ‘they expose themselves to it, 
when debilitated ‘by excesses, A! mind free of fear and anxiety, 
has ever been considered in ‘the Eastern countries, a safe guard 
against the plague. A dog, éæteris paribus, is in much less dan: 
ger from the bite of a viper, when suddenly bitten, than when hes 
has’ been ‘some’ time gazing at the: reptile, and,” ‘more or Tess, 
terrified’ by) ‘the sight. ). But in all these cases, ‘does: debility: 
favour the introduction of ‘thecontagious matter, by increasing the 


force of absorption ; or is itnot-mote probable, that by affecting 


the nervous ee it renders itmore de of. deleterionsii iMe 
pressions à Enuut art | | 
SL Hs Pritt se is asin ai ER on ue external lace 
of the body, than on the surface of its internal cavities, and in the 
very. substance. of our organs. Cutaneous absorption, under certain 
circumstances, has, even so litte activity, as to have led. some. phy- 
sidlogists to doubt its existence. The absar bing orifices of vessels 
which arise onithe surface of the. body, are covered by. the epider 
mis. This covering, which is insensible, and, as it were, inorganic, 
forms a sort of séparation, between, the externalhand internal part 
ofour being, and opposes,: or renders more difficult, : the absorp- 
tion of substances in immediate’ contact with oun body,: and if, it 
be considered, that, we are frequently. immersed, in, the, midst. of 
gases and other substances; to a certain degree, deleterious, it will 
be understood, how essential it, was; that the absorbing surface ef 
theyskin, should, not be entirely. ex PP SPH, anduthat. cutaneous ab- 
sorption. should not be easily carried.on..:11,,; 5 ts imp she 
The increased weight of the body after exercise.in wet a 
the abundant secretion: of urine, after.remaining long. in, the bath ; 
the manifest, enlargement of the glands of the groin, after keeping 
the feet immersed, for, a: considerable, time, in, water, an | experi- 
ment. often performed, by, Mascagnion himself; the, effects of mer" 
curial frictions, &c..shew, however, in an, unquestionable manner, 
that absorption takes, place through.the, skin, with, more or leës ra- 
pidity, according to circumstances,,,, It, gust -be: taken into ac- 
count, that the means, which promote, cutaneous absorption, ope- 
rate, at least as much, by altering the structure of the epider- 
mis, as by: increasing the action of the absorbing orifices, Inthis 
manner, t the bath appears, to operate,, by, softening the, texture 
* of, the. epidermis; so 80: FREE, mn sapere ae Taising, its 
scales,.…. hats ja. 2 étions Lei 
» ftis by means, pr f ary wg ne we parol in Prive, into: 
the lymphatic. system, medicines, possessing, purgative,, febrifuge, 
sedative, or diuretic qualities, combined with, the gastric jeiee, 
diluted in any other lig uids, for,jas.has, been shewn, by, the Baek 
ments performed at the Salpetriere; by M, M. DumerilandAlibert,, 
in the name of the Philo matic Society, the mixture with; saliva) or. 
gastric. Juice, off, the. medicines which are to,;be administered, 
by friction, is not, necessary to. insure their; absorption: , Ex 
tract, of opium. has soothed. pain, barkjhas checked fits \of. in 
termittent fever, rhubarb has.procured alvine evacuations; squills 
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have stimulated powerfully the action of the urinary organs, nor 
has the previous! mixture, with gastric juice, of, these substances 
redaced into ‘ahead seemed to increase or Apr their ef- 
ficacy. ie | | 

Abserption takes placé a ahd sentir mene the epi- 
dermis is thin, habitually moist, and the skin Slants so as to 
Jeave almost bare of covering; the subjacent parts, as on the lips, 
in the inside of the mouth, on the surface of the glans, &c. The 
complete removal of the epidermis; favours absorption fram all 
parts of the skin whichit covered.—Hence the least scratch on the 
fingers of an accoucheur touching women infected with the ve- 
nereal virus, exposes him to this peculiar infection, which, in such 
€ases, is the more to"be dreaded, from the admission of the virus 
by an unusual course. The inoculation of variolous and vaccine 
matter, equally furnishes proofs of the obstacle which the epider- 
mis presents to cutaneous absorption, and of the facility with 
which that function takes place, from surfaces denuded of that cc. 
vering. Absorption goes on, likewise, with great activity, from the 
surfaces of internal parts, but it no where is so considerable, as in 
the intestinal canal, andit would perhaps be the most faveurable part 
for introducing medicinal substances into, the animal economy, if 
when swallowed, they did not undergo changes, by mixing with the 
gastric juices, or with the intestinal fluids and. fecal substances, 
when injected by the rectum. From the evacuation by urine of 
clysters of warm water, soon after they have been administered, it 
is to be presumed, that the great intestines absorb, almost as power- 


fully as the rest of the digestive canal. A pintof warm water in- 


jected into the abdomen of a large dog or sheep, is often absorbed 
in less than an hour, and the effusions which take place in those 
cavities, would possibly not require an operation to:let them out, 
if such fluids were not subject to coagulation, and if the absorbing 
surfaces were not diseased. 

Besides: absorption from strfaces, there’ exists, as’ we have 
already: stated, another which takes place | in the living solid, and 
in the internal substance of the organs. ‘It is by this kind df abe 
sorption, that the nutritive decomposition is effected; by means of 
it, the living matter is incessantly renovated. Its vitiated action 
accounts for the spontaneous formation of ‘ulcers,’ the disappeas 
ring. of the thymus, the atrophy of parts in which nutrition is car. 
ried on, in a sluggish manner; the. resolution of certain tumours, 
and many other phenomena, are. dependent en: the: gama causes 
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1 do not think, however, that it is possible to admit the expla- 
planation of the sensation of hunger, adopted by Professor Damas, 
who believes that it depends on the action of the absorbing orifices 
directed against the organized substance of the stomach, in the 
absence of aliment on which to act. ‘Fhe sensation of hunger is 
felt only in the stomach, although its effects extend to all parts of 
the body ; it begins in a circumscribed spot, its seat is limited, vet 
absorption takes place every where, so’ that if the hypothesis in 
#uestion had any foundation, the sensation of hunger ought to be 
felt at the heel, as well as at the pit of the stomach.* 

‘ The radicles from which the lymphatics arise, have orifices so 
very minute, that they are imperceptible to the naked eye ; a to- 
Aerably accurate notion may be formed of them, by comparing them 
to the puncta lachrymalia, which are larger and more easily dis- 
covered. Each orifice endowed with sensibility, and with a pe- | 
culiar power of contraction, dilafes or contracts, absorbs or re. 
jects, according as it is affected by the substances which are ap- 
plied toit. The variations of the aborbing power, according to. 
‘the age, the sex, the constitution, and different periods of the day, 
shew that it cannot be compared, as several physiologists have: 

‘done, to that principle which makes fluids ascend, contrary to the 3 
‘Jaws of gravitation, in capillary tubes. If absorption were a pro: 

cess merely mechanical, it would, in no case, be accelerated or re. 
tarded, and would proceed with a regularity never observed in 
the vital functions. ‘Fhe mouth of every lymphatic, when about 
to absorb, erects itself, draws towards itself, and raises the sure 
rounding membranous parts,- and thus forms a small tubercle simi- 
Yar to the puncta lachrymalia. These little bulgings deceived 
Lieberkuhn, and led him to think, that the absorbents of the intes- 
tincs originated from small ampullulæ, or vesicular enlargements, 


* It does not fall to the lot of every one, to err like M, Dumas, whose talents 
and ingenuitv I have.much pleasure in acknowledging. He imagines rickets to 
consist, ina: ficient influence gf the nervous system on the bones: which 
would constitute a kind of paralysis. Anatomy shews the presence of no nerves 
in the tissue of the bones, and veins and arteries are alone seen to enter the fora- 
mina, and no nerves appear to be transmitted through them. . The functions of 
the bones made it unnecessary, that they s should be endowed with that peculiar 
sensibility which Tequires the existence of nerves. The bones are active by 
being subject to the process of nutrition, but in every other respect, the are, 
absolutely passive, In the opinion of some people, such doctrines are real dis. 
coveries. Credat judaus Apella, non ego. 1 ! s4lis 2iertebans 
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which, as so many exhausted receivers, pumped up. the fluid ex. 

tracted from the food. This physiologist may, further, have been 
led into error, by the nervous papillæ of the inner membrane of 
the canal, swollen by the determination of blood attending irrita- 
tion, the natural consequence of the friction of the alimentary sub- 
stances. The inhaling faculty belongs, not only to the orifices at 
the extremity. of each radicle, but, likewise, to the Jateral pores, 
which are infinitely numerous, in the parietes of the vessels. 

XL. . After arising on the surface, and in the interior of the 
body, by radicles in close contact, the ly mphaties creep and coil 
themselves, describe numerous curves, unite, then divide, and pre. 
sently unite again, aud from these numerous inosculations, there re- 
sults a net-work, with close meshes, forming, with that of the blood 
vessels, the texture of the cellular tissue and of the membranes. 

Each Jamina of cellular tissue is, in the opinion of Mascagni, no- 
thing but a mesh-work of lymphatics—the texture of the mem- 
branous and transparent tissues, as the pleura and the peritoneum, 
resembles that of the Jamine of the cellular, tissue ; in fine, the 
same vessels: form the basis of the mucous membranes which line 
the internal parts of the alimentary canal, of the trachea and ure. 
thra. The Italian anatomist succeeded, in filling, with quicksilver, 
all the tissues which he considered as lymphatic; but Ruysch, in 
his admirable injections, reduced all the membranes, and the la- 
minæ of the adipose tissue, into a net-work purely arterial, of 
which the meshes were so very closely united, _as to leave spaces 
‘that could scarcely be perceived by the ‘microscope, and from his 
preparations he inferred, that arterial capillary vessels, singu- 
larly divided and convoluted, form the basis of cellular and mem. 
branous tissues. To satisfy oneself, that neither the pleura nor 
the peritoneum are formed as Mascagni or Ruysch imagined, one 
need only consider, that arterial exhalation and lymphatic. ab- 
sorption take place, from the whole extent of the internal surfaces, 
and that these two functions prove the existence of both arteries 
and absorbents, in those membranes and in the cellular tissue. The 
prejudices of those two anatomists, so celebrated, the one by his 
study of the absorbents, and the other by his beautiful injections 
of the most minute arteries, are to be attributed to the importance 
which we are pleased to assign to the objects which particularly 
engage our attention, and likewise to the distention of the minute 
vessels by the injection; these being distended beyond their na- 
tural state, compress and conceal the neighbouring. parts 
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“The lymphatics, affer emerging from among the cellular sab- 
stafice, unite into trünks sufficiently large to be distinguished from 
the laminæ of that tissue. ThéSe trnnks proceed towards certain 
parts of the body , there they become united to other trunks, follow 
a parallel course, and frequently communicate together. The 
iymphatics are not single ia their course, as the arteries and veins : 
they collect together, form fasciculi of different sizes, some ar’ 
which are deep seated and accompany the blood Hehe while 
others of them, are more superficial, corresponding to the subcuta- 
neous veins of the limbs, and, like them, lying between the skin 
aid the aponeuroses,and in greatest number, on the inner side of the 
limbs, in which they are best protected against external injuries. 
The lymphatics of the parietes of the great cavities, those of the 
viscera which these cavities contain, are likewise in two bisa? 
the one superficial, the other deep seated. | 

The absorbents differ, likewise, from ‘the blood vessels, in their 
sivgularly tortuous course, their frequent communications, and 
especially in their unequal size in different parts of their extent. 
An absorbent, of very small dimensions, frequently enlarges, so 
as to equal in size the thoracic duct, then contracts and again 
bulges out, though i in the length of the vessel in which these diffe- 
rences of size may have been noticed, it may have received no col- 
Jateral branches. The lymphatics, Wei completely 1 filled with 
quicksilver, appear to cover the whole surface of our organs: : and 
the whole body seems enveloped in a net-work of close and small 
meshes. The metastasis of humours, from one part of the body to 
another at a distance, is easily understood by any one who has seen | 
thosé numerous inosculations, rendered manifest by injection. Me: 
{astasis ceases to be aninexplicable phenomenon; one hasno difficul- 
ty in conceiving, how by means of the lymphatics, all the parts of 
the body communicate freely; how, fluids absorbed by those vessels 
in one part, may be conveyed into another, and pervade the whole 
body, without following the circuitous route of the circulation, and 
that it is, therefore, not altogether impossible, however improba- 
ble, that fluids taken into the stomach, may be conveyed directly 
from the stomach to the bladder, and, that in the same manner, 
the milk of the intestinal canal may find its way into the breasts; and 
that pus may be removed from the place in which it is UE 
and be conveyed to the place to which irrritation callss it for 
All that BordeuHas said of the oscillations and currents’ of Misstostey 
through the cellular texture; in his’ Recherches’ sur le, Tissu mu- 
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queux,’ may be equally tipo by the snastonois of the lyme 
phatics.. : MTS là rte 
| A young man verge L had okie to pay in ‘mercury, tin pi 
inner part of his left leg and thigh, for the cure of a pretty large 
bubo, was affected, on the third, day, with salivation,. though. he 
used only half a dram of ointment, at each friction. |; The. salivary: 
glands of the left side, were, alone swollen; the: left side. of the 
tongue was covered with aphthæ, and the right side of the body re- 
mained unaffected by the mercurial action; ,a;clear proof, that the 
mercury had been carried to the mouth, along the left side of the 
body, without entering into the course of the circulation, and per- 
haps, without passing through any of the conglobate glands ; for, 
that of the left groin, which alone was swollen, did. net sensibly 
diminishinsize. Salivation may, therefore, take place, inthe cure 
of the venereal disease, though none of the mercury: enter the cirs_ 
culation, which warrants the opinion, thot the action of syphilis, 
as well as of the remedies which are administered for its removal, 
operates chiefly on the lymphatic system. =, 5.) 
XLIV. If. the. fluids absorbed. by these vessels, gay: in: conse» 
quence of thon numerous inosculations, pervade all parts of: the - 
body, without mixing with the blood, not.a drop can enter the 
course of the circulation, without having previously passed through 
the glandular bodies that lie, in the course of the lymphatics; dis~ 
persed like those vessels in all- parts of the body, seldom insulated, 
but in» clusters in the hollows. of the: ham, the arm-pit, in the 
bends of the groin and elbow, along the iliac vessels, the aorta and 
the blood vessels of the neck, around the base of the jaw and of 
the occiput, behind the stemum, along the internal mammary 
“vessels, Jastly, within the mesentery, in which their. number and 
size beara proportion to the quantity of absorbeuts which pass 
through them. These reddish glands*, varying in size, of an oval or : 
globular form, have twoextremities, the one at which the lym. 
phatics RME) ae. are then ed sf Ager ail rad the no, 
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*\Itis witha view of conito ming: to the: language in common use} that I give 
the name of gland ta. those coils of lymphatic vessels; which are totally diffe. 
rent from, the real Lsppslomerate, or secretory glands, | Itanight be better, per 
ups, to call | them gang glions, as has been done by my léarned and reapeciogy 
colleague’ CHAINE 1 though that pame is ob jectionable, from its association i ia 
the ‘mind with the nervous de 4 Whose structure is not'at all dos pi ed er 


of the Jymphatic ganglions : asia Dis ailcalo ¥ 
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ekiremity turned towards the thoratic duct, which sends büt vessel sy 
fewer in number, but of a ave a. size, and called ‘ efferentia’”’ 
from their use. 

The lymphatics, on ‘teachitig the lands, divide, unite again and: 
insoculate, they likewise bend back on themselves, arid thus form 
the tissue of the conglobate glands, which are merely tlusters of 
éoiled vessels, ünited by cellular tissue; in which blood vessels are: 
distributed, so as to occasion their reddish colour. The coats of 
the lymphatics dre thinner in the glands than elsewhere; and’ 
their dilatations, their divisiotis, and their dnastomoses: are likes 
wise more frequent, while they are in thé glandular tissue. All 
the lymphatic vessels, whose course lies in the direction of à gland; 
do not enter its substance, several pass by the gland and embrace’ 
it, forming around it a sort of plexus, of which the ramifications’ 
are directed towards other glands, more in the vicinity of the 
thoracic duct: The lymphatic glands form so essential a part of 
the absorbent system, they produce oh the lymph stich indispen- 
sable charges, that no lymphatic vessel enters the thoracic duct,’ 
withoutihaving previously passed through these glands. It even 
frequently happens, that the sdme vessel passes through several 
glands, before opening into that common centre of the lymphatic. 
system. ‘hus, the vessels which absorb the chyle of the intestinat: 
tube, pass several times through the glands of the mesentery.—The’ 
Jymphatics of the liver, situated very near to the receptaculum of! 
Pecquet, have been thought, by some anatomists, notto follow that — 
general rule; but there are uniformly found, in the course of these. 
vessels, glands which they enter. As, ‘however, the glands are 
few.in number, the lymph conveyed from the liver, is only once: 
subjected to the action of the glands; and this ciycumstance ap 
pears to me to explain, in a satisfactory manner, the transmission: 
of the colouring matter of the bile, which, in jaundice; manifestly” 
discolours: the blood, in which M. Deyeux found it. by chaine 
analysis. iy 

XLV. The parietes of the ly ial ssi are a pete of the 
coats, both very thin and transparent, yet very strong, since they 
support the weight of a column of mercury, which would rupture 
the coats of arteries of the same caliber. The internal coat, which 
is the thinner of the two, forms valvular folds, arranged in pairs, 
hike the valves of the veins, and like them preventing’ a retro. 
grade circulation. —Although these coats are very strong, and 
likewise very elastic and contractile, as they. may be PRE a 
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tract, and to ‘expel’ the lÿmph:with great impetus, when the dbdos 
men of a living animal” is laid open, yet the course of the lymph‘is’ 
far from being as rapid as that of ‘the blood; it even frequently . 
appears affected withirregular oscillations, suchas are to be met 
with in the circulation of the blood through the’capillary arteries! 
The numerous dilatations,curvatures and anastomoses of the absor= 
bents must, in a considerable degree,impede the rapid progress of” 
the lymph, but the circulation must be retarded; ‘éhiefly'in ‘thet 
glands,astherethe vesselsare most convoluted; dilated, and form the’ 
greatest numberof: anastomoses, and are ‘most. sibdivided: " Be 
sides, the parietés of the absorbents are thinuest'in their passage! 
through the glands, for, these may be‘ruptured by the weight of a 
column of mercury which the véssels themselves are ‘able! tot sup- 
port. And the action of these’ “vessels, naturally weaker in ‘that 
station is still farther diminished, b y the'close cellular adhésion: 
which unites together-the <9 shane she forms the glandular’ 
bodies cllated axed. ave vod} vasiios ve h thagitib- ei ti die 
It was nevedsaiy that the: bourse of the sti Sox be slack. 
ened inits pass ssage through the glands, i in order that it might un. 
-dergo all'the: changés which those organs are to produce upon: it. 
Although we do not know precisel ÿ; what those changes are, their 
object appears to consist in a more: ‘perfect union and combination! 
of its: elements; and i in: bestowing onita certain degree of animalizaz’. 
tion, as isseen, by the greater tendency to coagulation of the fluid: 
taken from the-vasa efferentia.. Another object'ofthe passage ofthe 
lymph: through the glands, appears to be to deprive it of its hetéro-' 
geneous:particles, oriat least to alter their nature, so that they. may! 
not become injurious, when they get: into the mass of the fluids.’ 
‘The yellow colour of the glands through which the absorbents of, 
the liver pass, the dark colour of the bronchial glands, the red 
colour of the mesenteric glands, in animals which have been fed: 
-on.madderor beet-root, the whiteness ef ‘the same glands, while: 
AOSD, 2 Pho TO Ho Gon pEeMGS VUE .te Te LURE AER TIR 

Me Meme RE wah tohyos 2 pozit sa! lige odd Lo. gai 


# Th RU the à activity. ra the ‘absorbent appews i increased, in ‘a a singu, k 
jar dégrée. "Thus, “jaundice | has ‘been known t to be the immediate consequence 
of à wound 6f tlie liver ; and oh othér occasions, a’ métastäsis of haméurs bas: 
taken place, with Deed canis rapidity; 01 suspect; that,/in stich cases, the sub 
stance that has been absorbed, circulaies by means of the anastomoses, and pere 
| TR the , mphatics with which the whole body js, ogy, ered, but without pas-, 
ing through the glands, : W hick would ‘slacken i its course, and, 1 a certain de 
Ni Se. SOU G9 T1932 atemad doc ah a fa gare 
x 


154 


thé chyle is passing through them, are circumstances which shew 
that the glands,separate, or tend to. separate, the colouring matter 
of the lymph, and that if they do not effectually, prevent its, trans 
mission isto the blood, it is because certain:colours, as indigo.and. 
madder, have teo much tenacity, while other substances, as the 
bile, do not pass through a sufficient number of glands, to lose theit 
colour,entirel y«° The blood vessels, which are very numerous in: 
the tissue of the:conglobate glands, pour, into the lymphatics & 
serous iluid which. dilutes the lymph, increases its quantity, and at 
the same time time, animaliazes it. The number of the lymphatie. 
glands is very great; many are so smallas to escape the eyes 
but. become..enlarged and visible,,in certain cases of disease.-— 
Ï have daily: opportunities .of observing in scrophulous patients, 
swollen glands, in situations in-which.anatomists bave notpointed, 
out any. ‘The absorbent glands are, at no time, so large or nume- 
rous as if infancy.. They very frequently: disappear i in. old peopley 

and itis difficult to say, whether they have been totally destroyed, 

ar whether they are merely exceedingly reduced.in-bulk. ::, 9) 

: XLVEL.. Thefrequent congestions of the conglobate glands, de~. 
pend en the stagnation of the lymphatic, fluid,in their substance,, 
and on the com parative weakness of the sides of the.vessels in these 
parts, The influence of debilitating causes on. the. : lymphatic sys 
tem, acts most pewerfully.on the glands, which, are the: weakest 
part of that system: En such-cases, the vessels wrhich-enter into 
the composition of the glands, aot feebly, or cease to actialtegethen> 

_ thefluids; of. which there is a continual accession, accumulate 5) 
the most liquid part alone penetrates through the glandular organ, 
. thé grosser particles remain, the humour thickens, hardens,» and 
forms congestions of various kinds. If there is a tendency: to 
cancer, such tumours, at firstindolent, become painfal, the indurated: 
matter being, in. a manner, out of the infiuence of the vital power, 
since its vessels are in a state of compleat atony, undergees a sort 
of putrid fermentation, the consequence of which is a destruction 
and erosion of the cellular tissue, attended by inflammation of the 
skin and neighbouring parts. The tumour becomes an abscess, and 
discharges matter rendered liquid by the process of. fermentation, 
and so.acrid and irritating, that it extends the affection towards all, 
the parts with which it comes in contact. 1483144 9 Dé pagers) 
The notions entertained hitherto on cancer, are, at ‘once, def- 
ciént in précision and accuracy, and itis to their fallacy, that wea ae 
ip attribute the number of contradictory Dani e on the subject of 
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its proper treatment. Too precise a distinction cannot be laid down; 
between the cancerous or phagedenic ulcer, whose seat is always 
in the skin, or in the mucous membranes (which being mere pro: 
fongations of the skin, retain’ much of jits structure); and those 


-caticers which affect the other parts of the animal economy, espe- 


cially the lymphatic glands, the testicles and the breasts. In the 
cancerous ulcers, peculiarly frequent in the face, the lips, the 
tongue, in the inner coat of the stomach; of the rectum, and of the 
uterus, the parts, affected with inflammation ofa malignant kind, 
are destroyed, without any means of checking the progress of that 
destructive action, the cause of which is easily conceived, while in 
true cancer, the glandular tumefaction always precedes the can= 
cerous diathesis, As long as the-affection consists merely in the 


obstruction of the vessels by indurated lymph, the tumour is indo= 


lent, and is yet only’a schirrus; but soon ‘all trace of organiza- 
tion is lost in the tumefied part, the ruptured vessels are lost in the 
mass of different substances; the process of fermentation which 
takes places, converts every part into a grayish pulpy substances, 
in which the most expert eye can discover no organization, and if 
distinction of parts. Whenéver’ this cancerous destruction of 
parts occurs, whether the whole organ is affected, or whether the 
disease extends only to a few points, extirpation is the only 
remedy to be employed; it is absolutely necessary, that a sur- 
gical operation should rid the constitution of a part, in which 
organization and life no longer exist.’ 

The lymphatic glands which swell in the vicinity of cancerous 
tumours, have already received, by means of the absorbents, the 
destructive germ; and must be removed, with the rest of the di- 
seased part, that the operation may be attended with the greater 
prospect of success. Itis'very true, that ‘open cancers of the 
breast may, for a long time, discharge putrid matter, without in- 
ducing a cancerous affection of the glands of the axilla. But 
may not the discharge, in this case, act on the principle of revul- 
siom; and besides, what shall we oppose’ to experience, which 
shews that these glands, if not removed along with the cancerous 
breast, soon become affected with cancer. If the nature! of this 
workdid not circumscribe me, within certain limits, 1 should 
point out several other particulars relative to the history of cancer, 
and among other cases, in my own’ practice, I. should relate that 
ofa woman, in whom I removed a cancerous “amour situated on 
the left side of the chest; this case is remarkable froin thé number 
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of operations which her disease required, and for which M. Pelle. 
tan removed, six years ago, the left breast, and, three sani ago, a 
gland under the axilla of the same side. i | b wh 
The difference in the termination of: doi stelibes and 
those. arisingfr omcancer,scrophula, or syphilis, makes it probable, 
that there exist ferments, or specific poisons, which te the 
accumulated'matter to undergo peculiar changes. Saf 
‘The venereal virus, absorbed by the\lymphatics of the organs of 
generation, remains, for some time, in the glands of the groin, before 
itextends beyond, as is proved by the cure of the venereal disease, 
by extirpating the diseased glands. In short, the impediment 
which the lymph meets with, in passing through the glands, shews 
why these parts:aré so frequently the seat of critical abscesses, by 
which we judge of the nature of several fevers of a malignant kind. 
In the plague of Eastern countries, the virus that occasions this 
dreadful malady, is disseminated throughout the body,, collects in 


_ the giands, is transmitted through them with difficulty, brings on an 
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XLVIL The ener duct. may be Pie as the centte. 
in which the whole lymphatic system terminates; it arises. at. the 
upper part of the abdomen, from the union of the chylous vessels 
with the lymphatics coming trom ‘the inferior extremities. At the 
part where all these vessels meet, theretis a dilatation, a sort of 
ampullula, called lumbar cistern, receptaculum chyli, or of Pees 
quet, which, in truth, is not always found, and. the size of which is 
very variable. The thoracic duct enters the chest, through the 
opening in the diaphragm which transmits the aorta, it thenascends 
along the spine, on the right side of the aorta, within the posterior 
mediastinum. . At the upper part of the chest, opposite to the — 
seventh cervical vertebra, it inclines from the right to the left side, 
passes behind the cesophagus.and ithe trachea, and opens into the 
subclavian vein of the left side, at the back part of the insertion of 
the internal jugular into: that: vein. While the thoracic duct 
is ascending along the spine, it receives the lymphatics of the: pa- 
rietes of the chest ; those of the lungs'enter it as it passes behind 
the root of. these organs. In its course fromthe right towards the 
left side, it receives the absotbents of :the right upper extremity, 
and those of the right side of the head and neck. : Lastly, it-unites 


with those vessels whichsare coming from the, left’ side of the a 


heid and neck, as well as from the left upper extremity, just bes 
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fore opening into the subclavian vein. The‘thoracic deta sometimes 
has its insertion in the jugular vein of the same side, and not) un- 
frequently:the lymphatics ofithe-right side ofthe chest, neck, and 
head, and of the right upper extremity, unite to form a second 
duct, which opens separatély into the) right > subclavian : vein.* 
Whatever be the vein into which. the duct opens,its structure is the 
same as that of the lymphatics, and its inner part is furnished with 
valvular folds. . Its increasé of size ‘is not progressive, ‘as it ap. 
proaches towards its termination; on the contrarÿ, there’ are 
seen, here and there, dilatations of different sizes, separated by 
proportionate contractions. » Sometimes, it: divides into several 
vessels which inosculate and form lymphatic plexuses: ‘The open- 
ing at which the thoracic'duct enters the subclavian vein, is fur- 
nished with a valve, better calculated to prevent the flow of blood 
into the lymphatic system,than to moderate the too rapid flow of the 
lymph into the torrent of circulation. Compression of the thoracic 
duct, in aneurism of the heart and aorta, gives rise to several kinds 
of dropsy; a disease always depending on the loss of equilibrium, 
between the processes of inhalation and exhalation, either from in. 
creased action of the exhalants, or from the: absorbents refusing 
to take up ithe lymph, in consequence of obstruction in the glands, 
or of compression of the duct. tart Tek | "AIT 
XLVIIL: The nature of the lymph is far from Blé as well 
understood, as that of the vessels along which it circulates. Haller 
considers it as very analogous to the serum of the blood, and says 
that this substance,to which hefrequently gives the name of lymph, 
is like the fluid contained in the absorbents, slightly viscous and 
saltish ; that heat, alcohol, and the acids coagulate it, inshort, that 
it possesses all the qualities of the albuminous fluids. The serum 
of the blood exhaled, thoughout the extent of the internal surfaces, | 
and even, within the substance of our organs, by the capillary 
arteries, is absorbed by the lymphatics, and is one of the princi. 
pal: sources of the lymph, which resembles it much. “It may be 
conceived, however; that the nature of the] a Ss must be much 
..* Insome rare cases, lymphatic vessels,in other parts of the body, are dein to 
open into neighbouring veins. .This-enables one to account for the presence ef. 
the chyle which is said to have been found in the. meseraic veins, into which it 


had been poured bys some lacteal. “Mascagni was aware of this anatomical facts 


The lymphatic system is, however, the most subject to deviations of any in the 
âuimaleconomy. .». 
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more compound than that of the ‘serum of the blood; since thid 
lymphatiés which: absorb, almost indiscriminately, every: kind of 
substance, take up what comes off from our organs, and the re: 


tremeutitious. parts of our fluids, and these are'some times recog: - 


nizable in the absorbents, when marked by striking qualities, as 
fat bÿ its not mixing with ere D and’ yes ma its” ee 
yellow colour. #64 1. fs ’ 


« The chyley which: is sn oi affected, by dicts vavious® kids | 


of food which: we use, has different appearances in the same per. 
sons, varying according to the quality of the different substances 
on which we feed ; indigo gives it a blue, colour; it is reddened 
by madder and beet root, and is changed to green, by the colours 
ing matter of several vegetables, &c: Ina great number of expe~ 
timents performed on living animals, it has always appeared to 
me, such as it is described by authors, white, with a slight viscidity 
and very like milk containing.a very small quantity of flour, It 
is easy to. collect a certain quantity of chyle, by tying the tho- 
racic duct of a large dog, of a sheep, or even of a horse, as was 
done, several times, at the veterinary school at Alfort, : This fluid, 
when exposed to the air, on cooling, separates into two parts, the 
one forming a kind of gelatinous coagulum, very thin and not 


unlike the buffy coat of inflammatory blood ; the other, in greater . 


quantity and) liquid, rising, above the «coagulum, on its being 
detached from, the sides of the cup to which it adheres. » The coa 
gulated mass is semi-transparent, ofa light pink colour, does 
not resemble the curd of milk, so that all that has been’ said 
by .a few modern physiologists, on the exact resemblance which 
they have pretended to discoirer between milk and chyle, is Ton 
void of foundation. + lis anses eng 
- The lymph, which ndlr unites with the: eile fi before the 
jatter: enters the sanguiferous system, on being received into» a 
vessel by Mascagni, coagulated in the space of seven or ten mis 
dutes, turned sour, and soon separated into two parts, the. one 
more abundant, serous, in tlie midst of which there floated a fibrous 
coagulum, which by contracting, formed into a small cake on the 
surface of the fluid. Hence he concludes, contrary to the opinion 
of Hewson, that lymph consists, for the greatt eee my 
aye that fibrine constitutes its least part. | 


: KLEX. ‘The practice of surgery in a great pesé Has affor 


dd me frequent opportunities of examining the lymph, which.is-dis- 
charged, in abandance, from ulcerated scrophuloustumoursyin the 
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groin, ithe axilla, and. in-varions other parts of tie body: I have 
always met with aliquid nearly transparent, slightly saline, coagus 
lable by heat, alcohol and the acids... Small. fibrous flocculi forms 
éven onthe surface of the cloths :which'are wetted with it, andi 
shew the existence of two parts, the one a gelatino-albuminous 
fluid: holding in solution:seyéral'salts, theiother; in smaller quan- 
tity, isa fibrous substance which concretes spontaneously. The 
lymph, in, man and the warm:bleoded animals, appears to me, 
in very respect, similar to the fluid which i is. contained in ‘the Yes 
sels, of whité bloeded aire. gr 3 
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aiid ot gtixotiiie ett ete wor ‘bax’ thio eit 2 re goeth tif 
‘La The term circulation is applied vi that ‘sities vis which the: 
blood setting out'from the heart, is incessantly carried to all parts 
of the body by meatis of the arteries, and returns,’ by the veins; os 
the centre whence it begam its cirebit. ules de) 401 04 ies 
o Theluses- ofthis: circulatory motion, are to expose the: Kloot 
changedby mixing with the lymph .and.the:chyle, to the air in:the’ 
langs (Respiration), to eonvey it to'sevetal visceta in ‘whieh: it 
passeS through different steps of purification (secretions); and 
to send it into the organs whose growth is to be. promoted, : or. 
whosé losses are to be repaired, by the nutritive and animalized 
part of the blood brought into.a state of Sree by amet, suc< 
cessivetprocesses (nutrition). i ot 
The circulatory organs are less useful in Sadotating,: {ha in 
conveying the fluids. To forma just conception of their uses, one: 
may compare them to: these workmen in æ large manufactory in, 
whichwarious kinds of goods are made, whe-are employed im cart 
rying the materials to those who are to workethem; and as among: 
the latter; some finish the work, while ethers prepare the materials, 
so the Jungs and the secretory glands are continually oceupied 5° 
separating from the blood, whatever is too heterogeneous toldur 
future to become assimilated to our beni oz DS TN nou: 
vish@ent. — ea ei dico Sa .57: i lo seed. D of pot items 
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“To anderstand, thoroughly, the:mechanism of this function, it is 
necessary to study separately the action of the heart, that: of the: 
arteries which arise fromit, and lastly that of the veins which/enter 
"its: The union of these three area organs, forms the circle of 
rv tg SAME Bsr on ia owt do. gomotetco odd wade 
Of the action of the bandit In *manvand ‘in: all warms: 
res animals,’ the heart is a hollow’muselé; | the ‘inner ‘part tof 
whiclvis divided into four large cavities which communicate with! 
one anothers fromithese, vessels arise which convey the blood to. 
all parts of the body, and the vessels: which bring it back from: 
all those parts, likewise ter minate in these cavities. 


The heart is placed in the. chest, between the lungs, above the. 


diaphragm whose motions it follows; it is surrounded by the peri- 
cardium, a dense and fibrous. membrane dmitting of very slight 
extension, closely united to the substance of the diaphragm, co- 
vering the heart and great vessels, without containing them in its 
cavity, furnishing an external covering to the heart and bedewing 
its surface with a serous fluid, which, never accumulating, except 


in disease, facilitates its motion, and pr events its pr tothe | 


neighbouring parts. 1 The principal-use:of the pericardiutif, ie ito 
fix:the heart in its place, to preventiits being displaced :into other: 


Parts. of the ‘chest,¢which could nothappér, without occasioning à: 


fatal disorder in the circulation. Ifyafter having laid: ‘open -therchest, 
of aliving;animal; by raising-the: ‘sternum, anincision ismade:into 
the pericardiums theheart protradesthrough theopening,andmoves: 
to the rightand left by bending itself on the origin ofthe large: 
vessels; thes course of :the blood is, then: ee and. the: 
animal threatened with immediate suffocation.) 4 0 4 bus 

| In man, the heartiis placed nearly towards the union of. the: 
opiarialiagl of the body, with the: lower two thirds; it is, there-; 
fore, nearer to the upper parts; it holds them under a more im-; 
mediate controul, and as that organ keeps up the action»of all the 
rest, by the blood which it sends into. them, the parts above»the, 
diaphragm, have much more vitality than the parts beneath:.. The. 


skin of the upper part of, the body, and especially of the face; has, 
more colour, and is warmer than that ofthe lower parts; the phe-; . 


‘nomena of disease come on more rapidly in the upper parts; they) 
are, however, less liable to put on a chronic characters +241 40 

The bulk of the heart, compared to that of other parts, is 
larger in the fœtus, than in the child that has breathed, in short: 


men, than in those of high stature. The heart is likewise larger, the: 
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stronger, and more powerful in courageous animals than in weak 
and timid creatures. . ; 

This is the first iastance ak a moral quality depending ona tad 
dlealdispositios of parts; itis one of the most striking proofs of 
the influence of. the moral character of man, on his physical na- 
ture, Courage arises out of the consciousness of strength, and 
the latter is in proportion to -the activity with which the heart 
propels the blood towards all the organs. ‘The inward sensation 
occasioned by the afflux of the blood, is the more lively, and the 
better felt, when the heart is powerful. It is on that account that 
some passions, for example, anger, by increasing the action of the 
heart increase a hundred fold both the strength and courage, 
while fear produces an opposite effect. Every being that is feeble, 
is timorous, shuns danger, because an inward feeling. warns. him, 
that he : does not . possess, suficient strength to resist it. It may 
perhaps be objected, that some animals, as the turkey cock and the 
ostrich, posses less courage than theleast bird of prey, that the 
ox has less than the lion aud other carnivorous animals. What 
has been said does not, apply to, the absolute, but to the relative 
size of the heart. Now, though, the heart of ahawk, be absolutely 
smaller than that ofa turkey cock, it is nevertheless larger, in pro- 
portion to the other. parts of, the. animal. Besides, the bird of 
prey, like the other carnivorous animals, in part owes his courage, 
to the strength of his, weapons of offence. 

Another objection, more specious, but not better, DANS is 
drawn from the courage manifested, “on certain occasions, by the 
most timid animals, for example, by the hen in, protecting her 
young; from. the courage with which other animals pressed by 
hunger or lusty, surmount ,all obstacles, but particularly, from the 
heroic valour of men of the most feeble bodies. All these facts, 
however, are only. proofs, of the influence of the mind on the body. 
In: civilized man, the.prejedices of honour, interested considera; 
tions, anda thousand other circumstances, degrade the natural in- 
clinations of man, so as.to make a coward of one whose strength i is 
suchas would induce himto brave all kinds of dangers, while on 
the other hand, men whose organization should render them most 
timid, arevinspired.to perform the most daring actions. But all 
these passions, all these moral affections operate, only by in- 
creasing the action of the heart, by iacreasing: the frequency and 
the force of its pulsations, so, thatit,excites the brainer the musCU- 
lar system, by a more abundant _epely of blood. 
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“The heart is not quite ovoid in man as it is in séveral animals, 
nor is it parallel to the vertebral column, but it lies obliquely, 
_ and is flattened sal the side next the Ed be on which it 
pests. i 
Ofthe four cavities which form the heart, two are, in a measure 
aecessory, viz. the auricles ; they are small musculo-membranous 
‘bags opposed to each other, receiving the blood of all the veins, 
and pouring that fluid into the ventricles at the base of which the 
auricles are, as it were, applied. ‘The ventricles are two mus- 
cular bags separated by a partition of the same nature, and belong- 
ing equally to both: they form the greatest Bart of the heart and 
-give origin to the arteries. ‘ 
The auricle and ventricle on th e right side, are larger than 
- those on the left. But that differeticé of ‘size’ depends as much on 
the manner in which the blood circulates, at the “approach of 
death, as on the original conformation ‘of the heart.’ Onthe point 
of aaath, the lungs expand with difficulty, ‘and the blood sent into 
them, by the contractions ‘of thé Yight vetitricle, ' being no longer 
able to circulate through them, éollects in’ that cavity, flows back 
into the right auricle, m which the Veins cotitinue to deposit blood, 
stretches their parietes, and increases considérabis" the: dimensions 
of those cavities. The capacity “Of the right! cavities” is, however, 
originally greater, than that’ of the left, and is ‘proportioned'to that 
of the venous system which opens into it. ‘The ‘right cavities of 
the heart, wlich-might be called its venous cavities, have likewise 
thinner parietes than the lefts or arterial, and) in this respect, the 
same difference is observed). asdn'the partetes' at the arteries and 
veins. The riglit ventriéle having’ to send the blood destined to 
the lungs, to a very short distatice, and through a tise easly Pe 
netrated, ‘requires but a moderate impelting foree. tad 
As will be sheWn, i in speaking of eb pordtionstatteinction. of which | 
the physiological history is not easily separated From that of the 
circulation, the heart may further be considered, as formed “of 
two parts in contact, the’ one’ right ‘oF venous, the other left of 
arterial, N stef nd the juxta position of thesettwo parts | 
of the same organ, they are perfectly distinct, and the ‘blood in 
each cavity, is very different from that in the other, The blood, | 
in the adult, can never pass: ‘immediately | from the one to the | 
éther: ‘the vight side of thé ‘heart, receivées ‘the blood of the | 
whale’ body and transmits it to the lungs; the left side’of the 
heart, receives the‘ blood of thé lungs, and distributes itover the — 
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whole body, so that, in a physiological point of view, the lungs 
form a part of the circle of the circulation, and serve as an indis- 
pensable medium between the two divisions of the heart, and as 
will be seen hereafter, their part of the circle is, by no means, the 
least important. 

If there existed, between the nu a direct communica- 
tion, the venous blood would mix with the arterial, and the 
union of these two fluids would mutually impair the pee of 
each. Recent observations have furnished an opportunity of 
judging of the effects of such a communication between the ventri- 
cles, which had been imagined by the ancients, but of which no case 
had yet been met with. A man forty-one years of age, came 
to the Hôpital de la Charite, to undergo the operation of 
lithotomy. He was remarkable for the lividity of his complexion, 
the turgescence of the vessels of the conjunctiva, and the thickness 
of his lips, which, like the rest of his face, were of a dark colour, 
his respiration was laborious, his pulse irregular, he could not 
utter two words in succession, without taking breath; was obliged 
to sleep in a sitting posture, and was particularly remarkable for 
hisindolence. This indolence, joined to great simplicity of na- 
ture, was such, that he had never been. able to maiutain himself, 
without the assistance of his wife. A very small quantity of blood 
was taken from his arm, in consequence of which, his pains were 
diminished, but his difficulty of breathing increased, was followed 
by syncope, and he died from suffocation. On opening his body, 
his heart was found filled with blood, and especially the right 
auricle, which was considerably distended; the pulmonary artery 
was aneurismal, and uniformly distended from the right ventricle, 
to its division; _noue of its coats had yet given way. ‘The two 
ventricles of ut heart were of nearly the same capacity, and the 
relative thickness of their parietes did not vary so much as in 
health. The partition between them, contained an opening of 
commuuication of an oblong shape, about half an inch in extent, 
and directed obliquely from below upwards, from before back- 
ward, and from left to right, so that, not only the direction of the 
opening, but likewise a kind of valve formed in the right ventricle, 
by a fleshy column, so placed as to prevent the return of the 
biood into the left ventricle; clearly shewed, that the blood flowed 
fromthe left into the right ventricle, and thence into the pulmo- 
uary artery. The ductus arteriosus, aninchin length, and large 
enough to admit a goose quill, allowed, as inthe fœtus, a free 
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passage to the blood, from the pulmonary ré into the aorta. 
‘The foramen ovale was closed. 

This singular conformation explains, in the most satisfactory 
manner, the phenomena observed during the life of the patient, 
and the organic affection of the pulmonary artery. There was 
necessarily, in this vessel, a mixture of venous and arterial blood, 
and this blood was sent into it, in part by the action of the left 
ventricle, with an increased impetus, which accounts for the aneu- 
rism. ‘The blood which reached the lungs was already vivified, 
and required less action from that organ, to complete its oxyda- 
tion; on the other hand, the right auricle emptied itself, with 
dificulty, into the rightwentricle, in part filled with the blood 
which the left ventricle sent into it with greater force: hence 
the extreme difficulty in the venous circulation, the lividity of 
the complexion, the colour and the puffiness of the face, the ha- 
bitual and general torpor. This state of languor and inactivity 
might, likewise, depend on the fow of the venous blood into the 
aorta, along the ductus arteriosus. It is worthy of observation, 
however, that this impure blood was not transmitted to the brain, 
whose vital excitement it would not have been able to maintain. 
The lower extremities bore no proportion to the upper, and this 
inequality analagous to what is observed in’ the fœtus, depended 


on a similar cause. This morbid preparation, was deposited by | 


M. Deschamps, in the museum of the Ecole de Médecine of Paris, 
and was, by their desire, modelled in wax. M. Beauchéne, junior, 
presented the same museum with a similar preparation, which he 
procured froma subject in the dissecting room. 

Several anatomists have paid attention to the structure of the 
heart; much has been said on the subject of the peculiar arrange. 
ment of the muscular fibres which form its parietes, yet, the only 
result that can be obtained from all these researches is, that it is 
absolutely impossible to unravel the intricacy of these fibres. 
Fibres of the ordinary structure, and crossing each other, in vari- 
ous directions, form the two auricles; other and more numerous 


fibres form the parietes of the ventricles, reach from the apex to 


the base, extend into the septum which divides them, pass from the 
one to the other and are lost into each other, in several points. 
They are exceedingly red, short, close, and united by a cellular 
tissue, in which fat scarcely ever accumulates. 

These fibres, forcibly pressed against each other, form a tissue 
similar to the fleshy part of the tongte, endowed with but little 


a 
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sensibility, but contractile in the highest degree. Vessels and 
nerves, in considerable number, if compared to the bulk of the 
heart, pervade this muscular tissue, whose contraction, whatever 
in other respects may be the direction of its fibres, tends to draw 
towards the centre of the cavities, every point of their parietes. 
Lastly, a very fine membrane lines the inner part of these cavi- 
ties, facilitates the tlow of the blood, and prevents the infiltration 
of that fluid. 

LIE. If we suppose, fora bee. that all thé cavities of the 
heart are perfectly emptied of blood, ‘ana that they fill in succes- 
sion, the following may be considered as the mechanism of the cir- 
culation through the heart. The blood brought back from every 
part of the body, and deposited into the right auricle, by the two - 
venæ cavæ, and by the coronary vein, separates its parietes and 
dilates it, in every direction. The irritation attending the pre- 
sence of the blood, stimulates the auricle to contraction; this fluid, 
which is incompressible, flows back, in part, into the veins, but it 
chiefly passes into the pulmonary ventricle, through a large aper- 
ture, by means of which it communicates with the right auricle. 
‘The auricle after freeing itself of the blood with which it is filled, 
relaxes and again dilates by the accession of a new supply of : 
this fluid, continually brought by the veins which open into it. 

However, the right ventricle, filled with the blood which it has 
received from the auricle, contracts in its turn on the fluid whose 
presence excitesits parietes, and tends, in part, to returnit into the 
right auricle, and to send it along the pulmonary artery. Regur. 
gitation from the ventricle into the auricle, is prevented by the tri- 
cuspid valve, a membranous ring surrounding the edge of the open- 
ing of communication, and the free edge of which is divided into 
three divisions, to which are attachcd small tendons terminating 
into the columnæ carneæ of the heart. These valves laid against 
the parietes of the ventricle, the instant the blood passes into its 
cavity, recede from them when it contracts, and rise towards the . 
auricular opening. They cannot be forced into the auricle, as’ 
their free and loose edge is kept in its situation by the columnæ 
carneæ, which are like so many little muscles whose tendons in. 
serted into the loose edges of the valves, bind them down, when 
the stream of blood tends to force those membranous folds towards 
the auricles. The three divisions, however, of the tricuspid valve, 
by rising towards the auricular aperture, return into the auricle, 
all the blood contained in the inverted cone whic they form, im- 
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mediately before rising. Besides. these three portions of the tri- 
cuspid valve do not close completely the aperture, around which 
they are placed, they are perforated by a number of small holes ‘a 
part of the blood, therefore, returns into the auricle, but the. 
greatest portion is sent into the pulmonary artery. The action of 
this vessel begins, when the parietes of the ventricle are in a state 
of relaxation, and the blood would be forced back into the ven- 
tricle, if the sygmoid valves, by rising suddenly, did not prevent 
it. Supported on a kind of floor formed by three valves which lie 
across the caliber of the vessel, the blood ‘pervades, the tissue of 
‘the lungs, and flows. along the isisinina of the pulmonary vessels; 
from the arteries it passes into the veins, anc these, four in number, 
deposit it into the left auricle. This auricle, stimulated by the 
presence of the blood, contracts in the same manner as the right, 
part of the blood flows back into the lungs, but the greatest part — 
enters the left ventricle, which sends it along the aorta, to every 
part of the body, whence it returns to the heart by the veins. 
The return of the bloodinto the left auricle, is prevented by the 
mitral valve which is similar to the tricuspid, except that its loose 
edge is divided only into two divisions. As. soon as the blood 
has reached the. aorta, this vessel contracts, its sygmoid valves 
fall, and the blood is sent to every part of the body which is 
BAR by some of the innumerable branches of that great 
artery. 

_ In a natural state, the circulation is not ur as has Leu just 
stated; and, we have supposed. this successive action of the four 
cavities of the heart, only to render more intelligible the mechanism 
of the circulation in that organ. If we lay bare the heart in a 
living animal, we observe, that the two auricles contract at the 
same time, that the contraction of the ‘ventricles is likewise simul- 
taneous, so that while the auricles are contracting, to expel the 
blood which fills them, the ventricles are dilating to receive it. 
This successive contraction of the auricles and ventricles is readily 
explained, by the alternate application of the stimulus which de- 
termines the action of these cavities. ‘The blood which the veins 
bring into the auricles, does not excite their contraction, till a 
sufficient quantity has been collected. While this accumulation is 
taking place, they yield, and the resistance which is felt on touch- 
ing them, during their diastole, depends, almost entirely, on the | 
presence of the blood which separates and supports their parietes. 
‘The same applies to the ventricles; they cannot-contract, until a 
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sufficient quantity of blood is collected within them : that theré 
remains some blood in these : cavities, for they are never com. 
pletely emptied, is ho objection to the theory, since this small 
quantity isnot sufficient to bring o! on contraction of the heart, iin 
is not worth taking into account. 

If { am asked, > why the four cavities’ of the heart do! not all 
contract at once, f answer, that it is easier to. assign the final; 
than the proximate cause. Ifthe contraction of these cavities had 
been simultaneous, instead of being successive, it is evident, that 
the auricles could not have emptied themselves into the ventricles. 
The alternate action is moréover absolutely necessary, as the 
heart any more than the other organs, is unable to keep up a pers 
pétual action ;'the principle of its motion, which is soon exhausted, 
being incapable‘of restoring itself, except during rest. Bat, as 
was observed at the beginning of this work, in speaking of thé 
vital power and functions, the” altérnations of” action and repose 
in organs which, like the heart, perform fanctions essential to life, 
must be De 7” isl in dsl duration push sat ins close in 
tervals. i LRU kB Er bo | 

‘The cavitieslof the’ heath)  ewrEen are not entirely passive dla 
ring dilatation, and the action of that organ does ‘not wholly det 
pend on the excitement of the’ blood on its parietes, since the 
heart after it has been torn from the body of a living animal,’ pal. 
pitates, its cavities contract and dilate, though quite emptied of 
blood,"and: appear’ agitated by alternate motions, which become 
fainter as the part gets cold. If; you attempt’ to check the diastole 
of the heart, this organ resists the hand which compresses it, and 
its cavities appear endowed: with a power which Gafen termed 
pulsive ; in virtue of ince they dilate to receive the’ blood, and 
_not because they receive it. “Tn that respect, the heart ain es- 
sentially from ‘the arteries, whose dilatation is’ occasioned by. the, 
presence of the blood, whatever some physiologists may ‘have said 
to the'contrary. ° I have repeated, but unsuccessfully, the famous 
experiment by which it is attempted to be proved, that these ves- 
sels have the'power of moving independently of the presence of the 
blood.—An artery tied and emptied of blood, contracts between 
the two ligatures —s is no mia seen to move in alternate con- 
RIRE Fo PF re Fog al | x 

LUA. The heart eo shortens itself, and the wal ap. 
pivénhés towards the apex, during the systole or contraction uf 
‘the ventricles. If it became elongated, as somé anatomists have 
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thought, the tricuspid and mitral valyes would be incapable of ful. 
filling the functions to which they are destined, since the columnæ 
carneæ, whose tendons are inserted in the edges of these valves, 
would keep them applied to the parietes of the ventricles., The 
pulsations which are felt, in the interval between the cartilages of 
the fifth and sixth true ribs, are occasioned by ‘the apex of the 
heart which strikes against the parietes of the chest... In the ex: 
planation of this phenomenon, it is not necessary to admit. the 
elongation of the heart during its systole; it is sufficient to consi- 
der, that the base of the heart, in which the auricles are situated, 
rests against the vertebral column, and that these two cavities, by 
dilating at the sume time, and by their inability to move the ver. 
tebræ, before which they are situated, displace the heart, and 
thrust it downwards and forwards. This motion depends like- 
wise, on the effort which the blood sent into the aorta makes, 

to bring to a straight Jine the curvature of that artery, which re- 
acts and carries downwards and forwards the whole mass of the 
heart, as it were, suspended to it. 

The quantity of blood which each contraction “nf the beerercind 
sends into the aorta and pulmonary-artery, most probably, does. ,» 
not exceed two ounces in each of these vessels. The force with 
which the heart acts'on the blood which it sends into them, is but 
imperfectly known, however numerous the calculations by which | 
it has been endeavoured to solve this physiological problem. In 
fact, from Keil, who estimates at a few ounces only, the force 
of the heart, to Borelli,, who makes it amount to, one, hun- { 
dred and eighty thousand pounds, we have the calculations, of | 
Michelot, Jurine, Robinson, Morgan, Hales, Sauvages, Cheselden, 

&c. ; but as Vicg-d’Azir observes, not one of these calculations. is 

ue past some error, either anatomical or arithmetical : hence we ; 
may conclude with Haller, that the force of the heartis great, but - 
that it is perhaps impossible to estimate it with mathematical pre- 
cision. Jf we open the chest of a living animal, and makeapunc- 
tare in his heart, and introduce a finger into ‘the wound, pretty | 
considerable pressure is felt, during the contraction. of the ven- 
tricies.. v Pam sah red 

Those who admit, to its fall extent, Hé calais onthe. 
circulation of the blood, and who think with him, that the: heart 4 
is the sole agent of the circulation, over-rate the power. of that 
organ, so as to proportion it to the extent of the course which the 
bloodis to take, and to the number of the obstacles which it is to 


469 
“dmeët in its way.» But, asi am about. to'state, the blood vessels 
should not be consideréd as inert tubes, in. which the blood flows 
from the mere impulse; which it has received from the heart, » , 
LIV. Of the action of the arteries. There is no part of the 
body to which the heart ‘does not send blood: by. the arteries, for, 
itis impossible to make a puncture, with the finest needle, into 
any of our organs, without wounding several of these vessels. and 
causing an’effusion of blood. The aortic arterial system may be 
‘compared to a tree, whose trunk, represented by the aorta, having 
its root in the left ventricle of the heart, extends. afar its branches, 
and throws out, on every side, its numerous ramifications. .The 
size of the arteries decreases, the farther they are from the trunk 
by. which they aregiven off. : Their form, however, isnot that ofa 
cone, they are rather'cylinders arising: from one another, and de. 
creasing successively in size. As the branches given off bya trunk, 
taken collectively, have ‘a greater diameter than thatof the trunk 
itself, the capacity of the arterial system increases with the dis- 
tance from the heart, hence it follows, that as the blood is conti- 
nually flowing from'a straiter to a wider channel, its course must 
slacken. Thedirection of the arteries is often tortuous, and it is 
observed, that the arteries which are sent to hollow viscera, as the 
stomach, the uterus and the bladder, or other parts capable of con- 
tracting, of stretching, and of changing their dimensions every mo- 
ment, as the lips, are much the most curved, no doubt, that they may 
by unfolding, give way to the extension of the tissues into which 
they are distributed. Lastly, the arteries arise from one another, 
and form withthe trunk or branchfrom which they are given off, an 
angle varying in size, but which i is always ee and more or less 
acute towards the branch. . | 
Asthe icttadtiseablasrtedn their origin, they i danaabblnnss 
gether, and these anastomoses ferm arches, two branches bending 
towards each other, and joining at their extremities, as we see vin 
the vessels of the mesentery; sometimes two parallel branches meet 
at an acute angle, and unite into one trunk, thus the two verte- 
brals join to form the basilary artery; some communicate by 
transverse branches which pass from. on one to ah peri as is seen 
within the: skull. 
Tn the ‘anastomoses. ofthe aise kind, thé cstis of blood row, 
in contrary directions, aloùg. the two branches, meet at the point: 
of union, and mutually repel each other, their particles mingle, | 


and lose much of their motion in that reciprocal shocks: The blood 
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‘then follows a middle direction, and enters the branches whici 
arise from the convexity of these anastomotic arches) 9) 
When two branches unite to produce a new artery, of a greater 
‘caliber than each taken separately, but not so large as both toge- 
ther, the motion of the blood becomes accelerated, because it 
passes from a more capacious into a straiter channel, and the 
up which determined its progression, are concentrated: inte 
‘one. Lastly, the transverse anastomeses are’ well calculated te 
piste the passage of the blood from the one branch into the 
other, and to prevent congestion in the parts.) 1 4 ue, 
LV, Thearteries areimbedded in.a certain pee cellulartis- 
sué,âre almost universally accompanied by corresponding veins, by 
Jymphatics and nerves, and their coats are thicker in proportion as 
their caliber is smaller. Fheexperiments of Clifton Whittringham 
_prove, that the parietes are stronger in the small han in the large 
arteries, hence it is observed, that aneurisms are much less frequent 
inthe former. Their parietes have sufficient firmness not to collapse, — 
when the tube of the artery is empty.» They are formed of three 
‘coats; the external or cellular admits of considerable extension, 
and appears tobe formed by the condensation of the laming of the 
‘cellular tisssue which’ surrounds the artery and unites it to the 
neighbouring parts. Thesecond coat is thicker and firmer, of a 
yellow colour, and fibrous, and is by some considered as mus. 
-cular* and contractile, while other physiologists merely allow it te 
possess a considerable degree of elasticity. ‘he Jongitudinal fibres, 
admitted by some authors in the texture of this second coat, cannot 
be distinguished, and their existence is not necessary to account 
for the longitudinal retraction of arteries. In fact, this retraction 
might depend on elasticity, it might likewise be occasioned by the 
contraction of fibres not absolutely circular nor longitudinal,’ but 
spiral and imperfeetly surrounding the vessel, and crossing each 
other, in various directions... This yellow coat, thickerin propors 
tion, if the. smaller arterial twigs, than in the larger branches; 
. PLTLE see # aes te - HE avé 
1947 fi inmas and the gréater number of animals, the yender fibres witttrfor. 
this coat, differ greatly from muscular fibres, they ia the elephaut-resemble that 


_lexture-very completely, as, I had an opportunity of. obserying, | when I wit- 
_nessed the dissection of the elephant t that died in the year À. at the. Museum | of 
“Natural History. Let men of judgment ‘decide, whether the analogy i is Suffi- 


cient to warrant our sgt in the arteries of the human body} the ‘existence 
swf muscular fibres, © 4. ait Mi ot et ty det in eek bas 
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aud thicker in these than inthe trunks, is dry, hard, not capable of , 
much extension, iand.is ruptured by an.effort.io which the external 
coat yields. by stretching. , Lastly, a third, thin, and epidermeid . 
coat lines the inside’ of these vessels, and. seems less calculated to 
give strength to the parietes of the arteries, than to facilitate the 
flowiof the blood, by: presenting toit,a smooth, even, and slippery 
surface, continuatly moistened | Dy a serous exudation, from the 
minute arteriés, or e¥asa vasoram, mbialare distributed between 

these coats.!o cedaiin sidosshiancs 0 

Besides, these three. coats; the ann Pi receive a fourth, 
from the membrawesilining the:great cavities; thus, the pericar- 
dium and the pleura ifi:the, chest, the peritoneum.in the abdomen, 
furnish to the different parts. of the aorta, an adventitious coat, 
which does not,eompletely-surtound the vessel. 

_ Of the three coats which form: the parietes of the rt fs 
Sloane) though,thicker, than: the, other two; offers, however, the 
. keastoresistances»iTfyow take! the carotid artery which, for a con-, 
siderable space, does not send) offiany branches, and ae bly- inject, 
inte it a. fluid,, the, internal and, middie.coat will be torn, before, 
dilatation, has increased, by, onechalf, the. caliber of, the vessel.. 
The external coat, wesists the, cause, ri rupture by dilating, and 
forms, a tumour, . anditi is only by applying a pretty considerable. 
force, that it: ean be ruptured..,., The. experiment is attended with. 
the same, success if performed, with. sair.or any other gas. In 
aneurism, the internal, aud, fibrous.coats of, ‘the arteries, bat more 
particularly: the. fibrous, are ruptured at.an early stage of the. di- 
sease, which at that period increases suddenly >in a very rapid man. 
ner, and - on opening. the tumour, sit, is) observed, that the sac is 
entirely formed ; by. the, dilated “gellular. coat. Take an artery 
of a certain caliber, .for. example, the carotid or humeral, apply a 
ligature around it and tighten, ity with, some degree of force. . Dis- 
sect and. take out the vessel, then cut, the thr cad, and examine, the 
place to which it:was applied, you, will;obsery e, that the parietes 
of the artery, are in that part thinner, and formed merely. by, the 
. cellular coat, which alone has withstood the constriction, ‘Take 
hold of the two ends of an insulated arterial, tube and stretch it, then 
examine its iuner, coat, and. you will fud.it torn and cracked i in. 
Mrs places, aud the parietes of the artery evidently weakened. 

‘LVI. This want of extensibility in the coats of arteries, is, the 
evils cause of ancurism; hence the popliteal artery isso. liable 
to that affection, from iis situation bebind the knee, whose ex- 
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tension is limited, merely by the resistance of the posterior tendons 
and ligaments ; this artery is affected by the jar which takes place 
through all the soft'parts, when the leg is violently extended ; and 
being less extensible than the other parts, its inner coat is rup-. 
tured, or at least weakenéd, so as to occasion ananearism, always: 
rapid in its progress. Of ten popliteal aneurisms which I have 
ceen in different hospitals, eight were ascribed toa violent. exten 
sion of the ham, hh 4 ng over: the cases that have been rez. 
corded, it will be seen, that a considerable number of.aneurisms 
of the aorta, have been ogcasioned by too forcible and too sudden 
an extension of the trun im raisingia heavy burthen):0 © ae 
From the dryness, the ‘frailty .of) the: yellow or fibrous coat: of 
arteries, the application. of ligatures: to ‘these’'vessels’ is attended 
with a speedy laceration: of ‘their tissues 4° moderate : degree! ‘of 
compression is sufficient to rupturéithat coat; the external and in- 
ternal remaining, at the same time}: uninjured“ provided’ the con- 


striction be not excessive. : Why is the arterial tissue, almost the 


only one on which ligatures require to be applied; the least fitted 


- of all the organic tissues to bear them? This ifcoñvenience attend, 
ing the ligature of arteries, léd'Poutéau to préfér tying arteries 


so as to include the surrounditis :g soft parts within the ligature, . 


though this process is, in’ ‘other respects, lesseligible. "Fhé objec. 
tions will be obviated, by eniploying flat Vigatinres, which, by acting 
on a greater surface of the artery, are less likely to-divide the 
coats of the vessel which will bécome “obliterated ‘at the ‘spot to 
which the ligature is applied; ? ca jt NA y is: Ro 
younger and stronger. Le ED ATA ON Ting ARS «90 

* L'once saw, in a man whosé’ ice was aitpanstease où acdumewe 


caries of the knee joint combined with a seofbutic affection, bemor- 
thage attend the fall of ‘the ligäturés, which did nottome away 
till nineteen daysvafter the operation; as ‘ifthe! fibrous coat! of 


these arteries, partaking in’ the ‘debility of the müsculär organs, 
had not preserved : a bufficient cal y in perse ome to close 
the cavity of the vessel. < FH 4 9G sit | 
“EVIL "Phe contractile power of tlie arteries is in their middle 
coat, it is greater, as this coat is thicker in: ‘proportion to the cali- 
ber ofthe artery. ' Hence, as Hunter observes’ in his work on the 
blood and inflammation, thé larger arteries ave éndowéd with'€las. 
ticity, merely, while ‘on the ‘other ‘hand, “contractility is very, 


apparent in those of a smaller caliber, and i is found complete in the : 2 


capillary’ vessels “hence, in {he trunks. near the heart, ° SE pres 
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gression of the blood is effected, chiefly by the impulse which it 
receives from the heart, andas Lazarus Riviere observed, the cir- 
culation of the blood in the large vessels, is more an hydraulic than 
a vital phenomenon.) \The action of the main arterial trunks, near 
the heart, has so little influence-on the motion of the blood sent 
into them by that organ, that the aorta is frequently ossified, with- 
out affecting the circulation: : Thésaorta is naturally bony. im:the 
sturgeon. Jv L. Petit; in the:case of» a bookseller whose: leg he 
had taken off, found allthe arteriesof à certain caliber, inva, state 
of ossification, they were: indurated; and)of course, incapable of 
acting, in the slightest degree, onthe column of blood which flawed 
along them. All these facts seem conclusive arguments infavour 
of those physiologists, who explain, on the principle of elasticity, 
the contraction of arteries.': But however corrett this explanation 
may be, with regard ‘to’ the vessels near the) lieart, it doesnot 
apply to the ‘capillaries’; the influence of that organ ;does not 
operate ‘on these” vessels. ©: One’ may ‘easily conceive, that) the 
column of blood: whichby the impulse ithhas: received, im the first 
instance, has been:sent: along the wholé length of tubes «whose 


| 


… sides are ossified,» inflexible, and consequently inertyon reäching 


the extremity of these canals, is, ina manner, again taken up. by 


the vital power residing in‘ the capillary vessels; and circulates 
from the influence of the action belonging to these vessels. : Besides, 


_ elasticity , however considerable, merely restores:those tissues that 


have been stretched, to the condition in which they, were before ~ 
extension.—Hlasticity: isa kind: of: -resaction, «proportionate . or 


relative to the action which precedes it. . Why do arteriesin the 


living body contract, to such a degree, that when empty, their 
canal becomes obliterated, while vin. the dead; body, however 
perfect ‘the depletionof the arterial:system: may haves. beens: the 
cavity of the arteries: remains» perfectly open. Several physiolo. 


gists, <howexer, and those among the. most modern, consider elas- 
_ ticity as)the pringipal cause. of the. Licenced of . the blood along 


thecantériesiis codu) noowte ; ape 
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+ As the distance from, tha ae i increases, ha AA ue vera 


| pee from several causes, and.the blood could not: reach allthe parts _ 


of the body,, if the arteries, : whose yitality increases with their 
distance from the heart, and as they become sinaller, did’ not pro. 
pel it to all theorgans.’ The ‘causes. which retard the. circula. 
tion of thearterial blood, are, the increased dimensions of the space 
ja which it is contained ;—the, resistance from the. curves of the 


re? / 


#essels ;—the friction which it undergoes, and whichäncreases, as, 
ata dinténce fromithe; heart, the canals along which it circulates, 
increase in. numbers; and lastly; the deviations which the blood. 
meets: within its course, from the:trunksinto the branches, which, 
coming off sometimes, almast des ire divert ‘it sep its 
original direétionss 90°) e515) : sgre and} 219480 oi 
: Several physiologists: have called in stisels this. nitrate 
slackéning of the flow sof» arterial blood, and several among 
them,:who reject entirely the application of the physical. sciences 
to that of the animal economy, have, nevertheless, supported their. 
opinion by a fact taken from hydraulics. To give. any certainty 
to:these calculations, respecting the impediments to/the circulation 
of the:bleod in the arteries, it would, they say, be necessary, that 
the arteries should be empty at the, instant when they receive the 
jetiof blood sent into: them -by-the contraction of, the ventricles. 
This, however,is not thecase; the arteries are always full, the blood: 
flows along all:of: them with the same degree of xelocity.1, This 
system ‘of vessels may be compared to a syringe, from which a 
number of straight and tortuous tubes should arise; each of these 
would throw out the: fluid with an: os RAS of es on 
applying precsure to the piston, 41 1 0 chaine adr 
In'refuting «this doctrine, I must axe ‘ities of ain halite 
contradiction of pretending to exclude, absolutely, all application 
of the principles: of mechanics: to physiology, and the complete 
application’ of these principles to the phenomena of the animal 
economy. This contradiction, however, is not more surprising, 
than''that of authors who: exclaim against the abuse of modern 
nômenclatures, and who, nevertheless, eagerly embrace’ every 
opportunity of: adding to it, by assigning new names to such parts 
ag'may have escaped the attention of the new nomenclators, | 
What resemblance is there, between a forcing pump, whose sides | 
are uttyielding, as well as those of the tubes which might arise from. 
it; and the aorta which dilates every time the blood is sent into it; 
and again, whatresemblance is there, between tubes which decrease 
towards their open extremities, while the space contained in‘ the 
artetiak tube constantly enlarges, from the innumerable divisions of - 
the vessels. Since it is admitted, that the ‘course of. the blood 
is slower in the capillary vessels, must not this resistance, opposed 
to the blood whichfills the series of vessels from the capillaries to 
the heart, be felt moreata greater distance from thatiorgan, &c.? 
Without this progressive increase of’ resistance, as the ‘arterial 


“175 


blood is at'a greater distance from thé heart, this fluid would: flow 
‘along the arteries, as it does along the veins without any pulsations’; 
for, this resistance, which causes the lateral effort of dilatation 
effected by the blood on thevparietes of the arteries, is the priuci- 
pal cause of ‘the pulse, which belongs onl yto that set of vessels. 
À very remarkable difference is observable, between: the blood 
which is sent to the toes; and that which goes to the mammæ, as I 
have several times noticed:in temoving the carious bones of’ the 
toes, or in extirpating cancerous breasts; the small arteries: of 
these parts are nearly of the same size, but the jet of blood is much 
more rapid, the blood is sent to a much greater a when one 
of the mammary arteries is divideds no) df banat 
The re-action of the» arteries on the blood ct dilates thant 
aie satis not only on the great elasticity of their parietes, but like. 
wise on the contractility of the muscular coat. Elasticity: has a 
considerable share in the action of the larger trunks, while con- 
-tractility is almost the sole agent, ‘in .producing the action of the 
minute arteries. If a finger is introduced into the artery of 2 
living animal, its parietes compress it in every direction ; if the 
blood is prevented from flowing in it, the canal becomes: obli. 
terated by the adhesion of its parietes, and the vessel is converted 
into a ligamentous cord, such as that formed in the adult, by the 
remains of the umbilical arteries and veins. : This .contractility 
which, during life, is always in action, keeps the arteries, dis. 
tended by the blood which fills them, of a smaller caliber, than after 
death. In performing capital operations, especially in the ampur. 
tation of limbs, L have always found the arteries, whether filled 
with blood orempty, much smaller than I should have. poche 
from theirappearance in the dead body. | ; " 
It happens, however, sometimes, that the quantity of bd sent 
to an Organ increases; in Consequence of some cause of irritation; 
‘the caliber of the arteries of the part; then becomes remarkably 
enlarged. Thus, the arteries of the uterus, which are very small 
in its unimpregnated state, acquire, towards the end of pregnancy, 
à caliber equal to, that of the»radial artery: the small arteries 
which are sent to the mammæ,!are not in the same condition, as I 
thaye had am opportunity of ascertaining ina woman who had been 
{suckling &ichiidifor two months-before her death; they retained 
-their almost capillary’ minuteness, W hich would seem to prove, that 
. «the lymphatics/are‘alone concerned,in bringing: to these glands the 
. whaterials of their secretion. The mammary arteries are evidently 
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enlarged in open cancer ofthe breast; in cancer of the|peiiis, the 
blood vessels likewise: become enlarged; hence in removing thé 
penis for that affection, it is absolutely necessary to secure the 
arteries with ligatures, a precaution which need not be attended to, 
in a case of gangrene. Gangrene is ‘attended with this peculia- 
rity, that the arteries of the mortified parts contract, so as to be- 
come obliterated, when their caliber is inconsiderable. : 

As the arteriesare the canals which convey to all our organs the 
materials of growth and reparation, they are larger, in proportion, 
in children, in whom nutrition is more active, and their caliber is 
always proportionate to the natural or morbid developement of 
organs: hence the descending aorta and the iliac arteries are 
Jargér in women than in men; hence the right subclavian artery, 
which conveys blood to the larger and more powerful of the two 
uppér extremities, because the more em ployed, is larger than theleft 


“subclavian. :: Butthe effect should not be mistaken for the cause, 


and it should not be imagined, that the right upper extremity owes 
its superiority to the greater caliber of its artery. In the new 


born child, this vessel is not larger than the left subclavian; but 


the right arm being more frequently employed, the distribution of 
the fluids takes place more favourably, nutrition is carried on with 
more energy, it acquires more bulk. and strength, and therefore the 


right subclavian artery conveys blood to it by a wider channel. If | 


the left upper extremity were employed in the same manner, and 


if the right were kept in a state of inaction, the left subclavian 


would, no doubt, exceed the right. I am warranted by two facts, 
‘in forming this conjecture. “In dissecting the bodies of two men 
that were left-handed, I observed in the left subclavian arteries, 
the same proportionate enlargement which is usually met with in 
the same vessels on the right side. rit, (LA 

LVIIL As the arteries are always full during life, and as the 
blood flows along them with less velocity, the greater their 
distance from the heart, the blood which the contractions of the 
left ventricle send into the aorta, meeting the column of blood 


; 


already in that vessel, communicates to it the impulse which it 


has received; but retarded in its direct progression, by the resis- 
tance of that column, it acts against the parietes of the vessels, and 
remoyes them toa greater distance from their ‘axis, This lateral 
‘action which dilates the arteries, depends, therefore, on the resis- 


‘- 


tance of the parietes of these cavities, always filled with blood, to — 


that which the heart sends into them, This dilatation; which is 


ae 


tmote considerable in the large arteries -than in the smaller ones, 
ananifests itself by:a beat, known undér thename of pulse; 1; The 
experiments of ‘Lamure would:leatl .one to believe, that another 
‘cause of this ‘phenomenon ‘is'& slight-displa¢ement of: the ‘arteries, 
every time they dilate. These displacements’ are most easily ob« 
sérved/at their curvatures, ‘and where they adhere to surrounding 
‘parts, by a loose and yielding cellolaitisswe, oi e406 Le fh ooo 
The pulse is more frequentin women, lin children, in persons of 
small stature, during the influence: of the passionsy:ard’ under vio- 
lent bodily exercise, than iman adult mans of high! stature, and: of 
‘calm, physicaland morabnature. | At an eatly period of life, 
the pulse beats as often asa hundred and forty:times’in æ minute. 
But as the child gets: older, the motion of the circulation slackens, 
anil at two yearsold,:the pulse beats only a hundred: times,.in the 
sathe space fitime.’ At the-age of puberty) the beats: of) the 
pulse are abouteighty ina minute; im manhood, seventy five; and. 
jastly, in old men of sixty, the pulseis not above sixty.’ It is slower 
in the inhabitants of cold, than in those of warm climates.… 
:6 Since the timerof Galen, :the pulse has furnished physicians with 
one of their principal sources of diagnosis. The force, the regu. 
Jatity, the equality of its pulsations, opposed to: their weakness, in. 
equality, irregularity, and intermittence, afford :the: means of 
judging of ther nature and danger of a disease, of the power of 
nature in-bringing about à cure, of the organ that is most affected, 
of the time or period ofthe complaint, &c...No one has been more 
successful, than Borden, in the \consideration‘of the pulse, under 
these different, points. of, view... (Its modifications indicative of the 
periods of diseases, establish,’ according to that celebrated physj- 
cian, as) maybe ‘seen in hig Recherches sur le pouls par rapport 
fun crises, the pulse of crudity, of éfritation,) and. of concoction, 
Certain general characters indicatey, whether the affection is sin 
tuated above or below, the diaphragm, hence the distinction of 
superior and inferior pulse.» Lastly, peculiar characters denote 
the'léesion of péculiar organs ; which constitutes the nasal, guttural, 
pectoral,’ stomachic, hepatic, intestinal, renal, uterine, &e. ie) + 
| Besides these sensible beats; which constitute thé phenomenon 
of the pulse ini the arteries; there is an inward and obscure pülsai. 
tory motion; by which all the: parts of the body are’ ‘agitated, 
every time that theiventricles: of! the heart. contraet.: / Therelisia 
kind of antagonisin between the heart and the: other organs, they 
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$ield to the irmpulse which ito'givesito ‘the : blood, : dilate on rex 
éeiving this fluids: and: collapse when the effort of contractiontis 
severe» Every-part vibrates, itrembles, and palpifates' within the 
body,: the! motions.of the heart shake its whole» mass, and these 
-quivéringsy which: maysbeobserted externally)! aresmost manifest 
when ‘the circulation is carried on:with rapidity, and) forces, In 
some head aches, the internals lea totic: artériés: pulsate: with» such 
violence; that wot only theeands sensible to the noise made hy the 
-cotumn: of! blood: striking! against: the evirvature of the osseous 
‘canal, but the head is evidently ‘moved ‘and ‘raised, as it were, vat 
each pulsation. »'Ifsyou leok .at your ‘hand or’ foots) when the 
upper or lower: extremity is! quiescent and'pendulous, you will 
observe’ im it, a: slight motion:corresponding to the beats of the 
‘heart... ‘This motion increases, and even makes’the hand shake, 
when; from the influence of the ‘passions, ôr from'violent exercise, 
ithe ciréulation is accelerated; in’ every violent :emotion, »weofeel, 
within ourselves, the effort byiwhich the blood} ateach beat.of the 
pulse, penétratés into oùr organs:and fills every tissues: (And it is, 
in a great measüre from this inward tact, that weare conscious of 
existence. .: Ac consciousness*the more lively ‘and distinct)! as ‘the 
effect-of which wé are speaking, is more marked!’ ‘It is) likewise, 
from observing ‘this. phenoménon;cthat several! physiologists have 
been:led to’couceive the idea ofa: double motion, which dilates’ar 
condenses, which: contracts or) expands} alternately, ‘all orgauis 
endowed with life ;: they Kaye observed; that dilatation prevails in 
youth, in inflammation and'erection, conditions den: a 0 
are capable,’ according to theit difference of structures) #0: 
LEX. At the moment:when the asteinda tet ovenialict, aides 
the bloodiinto the aorta, the sigmoid valres of that artery rise, 
and’ apply thémselres ‘toits -parietes, without, ° nevertheless, 
closing the orifices of thé ‘coronary arteries, whieh lie above the 
 Jooseedges of the valves; so that the blood:is received into these 
vessels, at the same time as into the others. When the contraction 
of ‘the ventricle. is over, the. aorta: acts on:the blood: whichit 
contains, and would send it back into the ventricle, if the valves; 
- by-suddenly descending, did not: present-an insuperable obsticle 
to the return ‘of the blood, and did not:yield:a point of resistance 
to the action:of the wholearterial system; only thesmall quantity 
of iblood” below the valves, at the: moment -ofsthcir. descending; 
flows back towards the heart; and returns inte the ventricles “2-2 
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*Fhough the ratevat:which the ‘blood: flows atong theaorta, has 
been estimated.ateuly abouteightinches in a second, a pulsation: 
is felt in all the arteries of a certain caliber, atthe instant; the ven 
ticles are contracting.) | ‘The reason: that «thes pulsations sof; the 
heart appear to take place, at;the same timesas: those: ef ythe artes; 
ries, is, that the columns, of bloods»im-these, vessels, receive ‘any 
impulse fromithat, whieh is issuing: fromthe) ventricles, land this 
concussion is feltin ag instant of time, too short to be measured,: 
such as that whichis felt by the -hand applied to the end ofa piece: 
of timber struck, at the otherend; with'a hammer ,; The! blood: 
which fills, a maïitrank, -supplies to each-of the brancheswhichi 
arise: from it; columns ‘proportionate tortheir scaliber, This: divi-: 
vision of the principal column is efected, by a kind of projectiow 
atthe mouth ef eachartery. These internal projections-détach from 
the;main stream, othe lesser ones, aud these flaw the:more readily 
into the branches, according as these aviseifrom the: trunk; ata more: 
acute angles asthe projection is more prominent and the deviation: 
of, the fluid less; considerable.» Lf the branchesareigiven: off; at.an; 
almost. right angle, the arifices,.of the arteries; scarcely, project; | 
at ally and-sothing hut the, effort, ak lateral neta atone ae 
the flow, of the blood into them. ue 2 Pe a b 

The flow.of the blood into the dde which are a a ar to 
nptiakdagais not. interrupted, when, these muscles contract, for, 
whenever arteries, of a certain caliber, penetrate into muscles, they. 
are surrdunded by a tendinous ring, which, during the contraction 
of; the: muscle, becomes enlarged, from the extension: in every 
diréction,, effected, by. -the fibres | which are attached to it,’ 
around its circumference... The, existence of .this-truly admira-: 
blé, conformation, ; may. be, readily ascertained, by :observing. 
the aorta, in-its passage, :through the, crura of the ‘diaphragin ;; 
the: perforating: arteries of the thigh, where they. enter at»the> 
back» part.of the Jimb into: the adductor muscles, the pophi.r 
teal, as it restes org sthe, upper dou of. the soleus: 
mmusélei «a d'u: dn cattle 

 LXere Of the nr A En The, minha after dividing. 
into branches, these branches into lesser oncs, and these into, pro-, 
gressively smaller ramifications, terminate in the tissue of our 
organs, by becoming continuous with the veins, The venous 
system arises, therefore, from the arterial system, the origins | of 
the veins being merel y the more minute extremities of the arteries, 
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which: becoming capillary fromthe great nümber of divisions* 
they have undergone,. range an sont direction and become: 
altered in théinistrcteresdi 27 cr 0 le coin ous Mega à 

‘These minute niten form with the minute veins ptite 
which they are continuous, and with the normes RÉ 
méshes in the tissue of our organs. ODA Hie FH ekg we 

* Several physiologists consider: the capillary: blood: para 
an intermediate system between the arteries and: veins, in which 
the blood, entirely out of the influence of the action of ‘the: heart, 2 
flows slowly, with an oscillatory and’ sometimes'retrograde motion; 
is no longer red, because its globules are strained, ‘as it were, and; 
ina: etes lost in a vie serum, which ‘serves, them as a 
vehicle.) Hid. 10 {yeni af À RAM oh Sa oe lis rs 16 wotaly 

. Itisyin: cn necessary, that ‘bodies should be of a certain bulky 
to reflect the rays of light at an angle sufficiently obtuse, that the 


eye may discover their colour... We know, that grains of sand 


reduced to a very fine dust, appear colourless, when éxamined ses: 


parately,) ‘and are’ ‘seen to possess colour, only when in astateiof. 


aggregation: further, very thin laminæ of a horny: substance; api 
- pear transparent, though'the part from which they have been ‘dew 
tached, be of a red or blue colour... But if several of these’trans.’ 
parent laminæ: be laid. ow one: another, the red “colour “becomes 
_darker, in: ra al as a igen number are brought to. 
gether. pap tian yee 03 rae bo cent teased 

Let inritation foi shall cause, dete rmine the blood to flow: 
into the serous capillary vessels; in ‘greater’ quantity, and: with: 


more: foice, : these vessels. Stik 239666 rod apparent, the ofgans in | 


whose structure they circulate, will acquire’ aired colour, more. 
or less déep ; thus the conjunctiva, the pleura, the peritoneum), the: 
cartilages, thé ligaments, &é. which, naturally, are whitish or 
transparént, beconie red, when affected with: inflammation wrhe.: 
thér from the.increasedimpetus of the circulation, which forces’ 


and accumulates into the capillary vessels, a greater number of red 


globples, or that the sensibility of these small vessels is impaired’ 
by inflammation, so nee ond cer incre re: ans formerly 
ana sil Aso thei 0b bana jets Mae 
: Bal | it 4 4 ig MEL LA 
#, The. artérial disigions which may he Petr) Die the aid of apatomy,,de 
not exceed eighteen or twenty 5 nevertheless, they divide lbp further, wher. 
they are become so minute a3 not to besa! scernible * ith the My of the most 
powerful micréscépe. RP PRE 
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‘Some capillary vesssels transmit blood, at all times, and uni: 
Grey exhibit-a-red ‘colour; this is the case with the capillary 
vésséls of the: spleen, of the ‘corpora cavernosa of: ‘the penis, ‘of the 
bulb and corpus spungiosum of the urethra; the same applies ta 
the capillaries: of the muscle s,6f'the: mucous meibranes, there are; 
however, very few. of those organs; inowhich the whole; portion of 
the capillary tube, between the termination of the: artery and the 
origin of; the: vein, is: filled: with red blood.» There is; almost 
always, a division inithe tortuous line described : by the capil- 
laty, and within this. Mee the blood cannot be detected so its 
usüal colour, © marre: coment ys illo aito alanisidé tui 4 : 

-b he number af the’ capillary vessels, as-well’as that of shee arte. 
ries, to, which the former are as auxiliaries, i is ‘much more eonside. 
rablein-the secretory organs, than in those in which life carries 
où only the process of nutrition.’ It is on that account, that the. 
bones, the téndons, the ligaments, the cartilages, contain 80 much 
_ smaller a quintit of ‘blood, than the | mücous ‘and serous ‘mem- 
branes, and. ‘the skin. © The: capillary vessels) are, however; very 
numerous, in the muscles): which’ owe’ that: colour to the great 
quantity of blood they contain, ‘but as we shall point oùt, when 
we come to speak of motion, this fluid appears to form an essential 
clemeñt in muscular contractions if’ is, therefore, not to be won: 
dered, that these: organs should have a’ greater number of capillary 
vessels: ‘sent to them: since these vessels do not supply" them 
merely with molecules to éarry dn nutrition and to repair the waste 
Of the part, butrimpart - to them’ the principie’ of their fréquent 
contraction: the! qirantity of them is so considerable, i in all these 
parts, employed i in the tWo fold officés of nutrition and: secretion, 
that Ruysch penétrated; with his injections, the Whole thickness of 
their Substance, to sich @ degree, that tie organs which hé had 
preparéd; ‘were ‘only à wonderfal and’ inextriéable network! of cal 
pillary vessels extremely '¥ minute? © On these ‘anatomical prepara. 
tions, made with an'ärt hitherto unrivalled, Ruÿsch grounded Ris 
hypothesis relative to the intimate structure of the body, in which, 
he imagined, all wascapillary tubes, a hypothesis which has obtained 
the most favorable reception, and has reigned, during more than 
a century, in the schools, It 18 enough to reflect a moient on 
their uses, to concéive that the number of them must be! really pro: 
digious. As long-as the blood ‘is enclosed within the arteries; and 
flows under the controul of the heart, it falfills no: purpose either 
éf nutrition or secretion, ‘Te make it subservient to these gréat 
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functions, itmiust be diffaséd through the very tissue of the organs, 
by means of the capillary divisions; these! little vessels exist then, 
in every part, whereany organized:molecules are found united; 
gince the particle formed by theiriassemblage, must, at least, find, 
in the juices which»they bring) to it, the materials: of sits: re pa- 
ration, Entering, in greater or-less proportion, into: the:organie 
zation of all the ‘tissues, the capillaries receive certain \inodifica. 
tions from the ergans ofwhichtheÿ are anintegral part: modifica- 
tions which enable them to deposit the serous part of the: bloodôn 
the surface of the serous.membranes, admit the transudation of the 
fatinto the cells of the cellular tissue, furnish the urine to the 
— and the liver with the materials gle the dat in a word, 


kat CS 


are  piereed, the gingiples which the bleed hides to pene to every 


organ... ein fete eee 

(, Itis by, these lateral cot sah lt by extremities « open ‘on 
all the surfaces, onda in all.the points of the organs, that the capil- 
laries transpire, jn some sort, the elements of nutrition, and. of: the 
varioussecretions,. Mascagni was aware, that Nature, skilful in 
deducing many effects from few causes, has not deviated, in the 
construction of the system of circulation, from the invariable laws 
of her.ordinary.simplicitys but the lateral pores:of the capillaries, 
which are suflicient for the, explanation of all the phenomen® 
ascribed to the exhaling. mouths, of) the arteriesy/and to the pres 
tended continuity of these vessels , with the excretory ducts of the 
organs, &c: are not openings like the pores common to all mattet;, 
each: of them may be considered asan orifice, sensible, and, espes 
cially, contractile, of differing size, according to the state ofthe 
strength or of the vital powers.; . The sizeithen of these capillary, 
pores is subject to frequent variations; and this, is the explana- 
tion given of the formation of scorbutic ecchymoses, of,’ petechiæs 
of passive 'or relaxed hemorrhages, : dn, all, these affections, cons 
tractility being really diminished, the pores of. the-capillaries en 
large, and suffer the red blood to transude through, their relaxed 
mouths. This phenomenon takes ‘place, not only under the skin 
andon the various mucous surfaces, it is observed also.in the wenyr 
tissue of the organs. It is thus, that I have often seen, onopens 
ing the bodies of those that had died of scurvy, in its last stagey 
the muscles:of, the leg filled with blood. This. sort: of interiot 
hemorrhage, converts the muscles into a kind of pulp; and. the’ 
extrayased blvod itself undergoes | a beginning of decomposition 
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The bones themselves are liable toithese:scérbutic :bloody infiltra+ 
tions.» I had an opportunity. of ascertaining this,in the Hospital 
of St. Louis,'at:the same time that Ilearnt the difficulty of-pro< 
curingsa durable skeleton fromsuch bodies. The: greatést number 
die, in avery advanced ‘stagesof the disease; and) the bones dissolve. 
in maceration, orrotina very little time. os 
The: capillary vessels, whether the blood flow throug ugh: them, od, 
or colourless, are not'a system of. ¥« sdistinct from that of the 
arteries; and from: that of the veins; they: belong’ essentiallyito 
these:two orders of. vessels. !!' Those whichyramifyi ngiinothe tissue 
of ‘the skinj‘or of! thé serous membranes; suffer othe serum! of the 
blood’to transude, are not:more entitled tosthé name of exhalant 
systent,! ‘which some ‘authors: have: given them. ».‘l'o, consider 'as 
distinct andinsulated.systems, separate parts of,aisystem of: organs, 
is” to “encumber science with a crowd of divisions, as false'as they 
dre useleshoäsu orl) dliw rove Vem ow al ortoë gh. etabsrerns 
SLX Phe sanguinéousicapillaries. anastomose, and, form, Sha 
thé lymphatiercapillaries,’ anet:work that envelopes all theorgans. 
heir fréquent: communicatignsdo notallow, obstructions: to take. 
placeand:to produce inflammation, as Boerhave, thought, and;as,was, 
long taught, on the autho rity Of: that celebrated: physician. Haller, 
Spallatzani, all the mi¢roscopic-observers,:haye. perceived, threads 
of blood flowing in the capillaries, offering therhselves at the vari- 
ous inoschlations of these vessels, and have seensthem, flow heels 
iwhen' they were not admitted, to seek othen-easier entrances.; 
yi will not heap wp; inthis place, superfluous arguments par 
the theory of the Leyden professor, rejeéted. at. its; birth, by the 
physicians of Montpellier, absolutely refuted, apdnew universal! y 
given up.» Irritation alone keeps the: blood injthe. inflamed part; 
for, when.death, which puts\an,end to all irritations, and relaxes 
abl spasms, (mons) Spasihos, solvit». Hipp.) . When I say, death 


_ comes ony all! slight inflammations ane: dissipated, and whenever 


they havemot been sufliciently intense, to induce transudation of the 
blood through the parietes of the:capillaries, into,the areolæ:of the. 
organic-tissnes, the blood flows, back into, the large vesselsy,and 
theréisino, trace. of it left... Ee is thus, that-ery sipelas of theskin 
disappears, that the pleura. preserves: its transparency, ist individiis 


_ als affected, before death, with sharp pains/insthe side: 1 If to this; 


we: add oun ignorance on the real organigation-of theomerrous 
system;:on the, conditions. absolutely required | ‘of the: brain: ald) | 
nerves, for the maintenance’ of life; we shall, vease: to sats surprizeds 
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that the opening of bodies has taught iis no more:on the real seat 
of disease, and we: shall :confess with: Morgagni, who howèver:em: 
ployed, with great success;this méans of improving the art of heals — 
ing, that there:areiiumberless diseases, iof ~which, dfter death) mo | 
trace is leftpand! for the: fatal tuer: Dia of nar, we are unable 
to account. na). SEM pro 55 4 iO 1016199814 HA 
Contractility and sduiibilitp és éxisti ina we sh higher asin in 

the capillary atid’ serous ‘vessels,othane in : the veins and arteries, 
Life must needs be more active in the former, for, the motion given 
to the blood by the ‘contractions.of!' the: heart, being exhausted, 
this fluid, no longer in the sphere of:action.of that organsican circus 
late) but from the influence of the action’of the vessels themselves: 

“'Thé termination of the-arteries:inte ‘veins, is theijonly, well 
_ ascertained termination of those vessels); ,itimay bejseen by the 
help of the microscope, in coldsblooded animals, in’ frogs and sa- 
 Jamanders. In some fish, we may, even with the naked» eye, ob- 
serve frequent and considerable: inosculations, between the arte- 
ries and veins, Jn man,’ however; and. in ‘other»warm-blooded 
animals, these communications take place, only at the extremities. 
of the two systems of vessels. In'this:case, the arteriesiterminate, 
sometimes, in capillary’ vessels carrying serous fluid, such are the 
vessels of the ‘sclerotic. coat ; these vessels become small reins 
whose caliber gradually i increases, until: they admit red globules in 
sufficient ‘number to reflect that colours At other !times, the 
artery and vein ‘are continuous, without the intervention: of that 
extremely minute subdivision ; the red blood: then: passes wer: 
and immediately from the artery into theirdiga.! sift Lo read ty 

It willbe shewn; in speaking of secretions, that the continuation 

of the arteries into the excretory ducts of the conglomerate glands, 
and their termination in exhaling orifices, cannot be admitted, and 
that the presence of small pores, in the sides of the minute arteries 
and veins, would afford an explanation ‘of the’ phenomena on 
which thé belief of? this termination’ of the arteries rests. ‘There 
exists no parenchyma, no spungy tissue; between the extremities of 
thearteries and the origin of the veins; with, perhaps, the exception 
of the substance of the cavernous bodies of the penis and’ of the 
clitoris, ofthe bulb and spungy part of the urethra, ‘the retiform 
_ plexus, which surrounds the orifice of the vagina, and’ perhaps also 
the tissue of the spleen; though the experiments of anatomists 
(Mascagni and Lobstein) seem to prove, that in these’ M Le 
érteries and veins are immediately continuous. 9°  ** : 
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LXII. Of the action of the veins. These vessels, whose 
function it is to carry back to. the heart, the blood which: the ar. 
teries have sent to all, the organs, are much more numerous than 
the arteries themselves. It is observed, in: fact, that arteries of:a 
middle size, as those of the. Jeg and fore-arm, have each two cor- . 
responding veins, whose caliber, at least equals theirs, and that 
there is besides, a set ef superficial veins, ying between the skin 
which covers the limbs and the aponeuroses which envelop the 
muscles ; these have no corresponding arteries. “The space which 
the venous blood occupies is, therefore, much greater than that 
taken up by the blood in the arteries. . Hence also, it is estimated, 
that of twenty-eight or thirty. pounds of this fluid, making about 

2 fifth part of the > whole weight af the body in an Batt man, nine 
parts are present i in the veins, and enlyfonr inthe arteries. Yad this 
calculation, one should consider as arterial, the blood: contained ‘in 
the pulmonary veins and in the left cavities of the heart, while that 
which fills the cavities in the right side of the heartand the pul- 
monary artery, is truly yenous,and has every characterof such blood. 

Although the véins generally aecompany the, arteries, and are 
united to them, by a.common sheath of cellular membrane, this 
disposition of parts is not without: exceptions. . ‘The veins which 
bring back the bleod from the. liver, do not, in any respect, follow 
the course of ihe branches of the hepatic artery ; the sinuses of © 
the brain are very different, in their ar rangement, from the cerebral 
arteries; the veins of the hones, which are particularly numerous, 
and of a much greater. caliber than the arteries of ‘the same ‘parts, 
from the slow circulation of the blood along them; do not gene. 
rally follow the direction of the arteries, and arise singly from the 
substance of the bone, with the exception of those. in the middle 
canal, and which pass through the nutritious foramen of the bone. 
The veins are not only more numerous than tae arteries, but they 
are likewise more capacious, and dilate more readily, this strac- 
_ture,was necessary, où; account of the. slowness. with which the 
blood circulates, and. of the readiness with which it stagnates, when 
the slightest obstacle impedes its circulation.*. he force which 
earries on the circulation of, the blood, along the as terics, is “SO. 
great, that Nature secms not to have availed herself of the mecha- 
nical advantages which might have eg yee its ftow. On the 


t 


| . # The arteries contain, at all times, nearly be Papi io Aisi of Libadi à) The 
yeins are always the seat : of plethora, because | the blood stagnates.in them more 


. readily ; and this condition brings op inflammatory fever (consisting gut im 
28, re ru 
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other hand, the power which determines the progression of the 
venous blood is so feeble, that she has sedulously removed every” 
obstacle which might have impeded its coursé. And as the rela~ 
tion of the minute to the larger branches, of these to the trunk, 
is the Same as in the arteries, two branches unite to form a vein 
of greater caliber than cach separate vessel, but smaller than the 
two taken together, the blood flows along a space which becomes 
narrower, the nearer it approaches the heart; the rapidity of its 
course, must, therefore, be progressively increased. th 
‘The véins are almost straight im their course ; at least, they are: 
much less tortuous than the arteries: ‘The force which makes the 
blood flow along them, is consequently not taken up in straigten- 
ing these curves; the anastomoses are, likéwise; more frequent, 
aud, as the flow of the blood might have been intercepted in the 
deep seated veins of the limbs, when the musclés, among which 
‘these vessels lie, during contraction, compress them by their en 
Jargement and induration, they communicate f reely with the super. 
ficial veins; towards which the blood is carried, and flows the more: 
readily, as they dre not liable to be compressed. It is observed, 
and is to be accounted for on the same principle, that thé super: 
ficial veins are very large and distinct among the lower orders who 
are employed in laborious occupations, requiring an almost conti. 
sival exertion of their limbs. Lastly; the internal part of the veins, 
like’ that of the lymphatics, is furnished with valvular folds, 
formed by the duplicature of their epidermoid coat. These valves, 
which are seldoin single, and almost always in pairs, are not found 
in the minute veins, nor in the great trunks, nor in the veins 
which bring back the blood from the ¢iscera:in_ the great cavities. 

These valves, in falling, close completely the canal of the vessel, 
destroy the continuity of the column of blood returning to the 
heatt, divide it ihto sinaller columns, 45 numerous as the intervals 
between the valves, and the height of which is determined by the 
distance between these folds, So that the power which car. 
ries onward the Venous blood, and which would be incapable of 
propelling the whole mass, acts advantageously on each of the 
small portions into which it is divided. pana 8 tha 
2n increased action of the vascular system, as is expressed by the term angeiote. 
“tque applied to it by Professor Pinel) only when the venous congestion hecoming- 
excessive, the blood passes with difficulty from the arteries into the Véing. The 
heart and the arteries then struggle, with considerable effort, to rid themseltes, 
of the fuid which oppreësés them, &c. 4. 
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LXIIT. Ithas been thought, that the principal cause which 
makes the blood flow into the veins, is the combined action of the 
heart and arteries; but the: impulse from those. organs, is lost in the 

system of MU vessels, and,does not extend to the veins. The 
specific action of their. own: parietesy aided by auxiliary means, 
suchas the motion of the Dose ana: dde is suflicient ‘to 
carry the blood on to the heart. Lidar bre 

!These:parietes, which are wodhesiaatica habe shose: of the. arte- 
riesstare contained, likeitheirs,in a sheath common to all.the ves- 

sels.) Threel ‘coats; likewise, enterinto:theirstructure ; the middle 
or fibrous coat ‘is not very distinet,;and consists: merely of a: few 
fongitudinal reddish fibres; which canbe disting guished only inithe 
‘larger veins, near theihearte» n:some of the larger quadrupeds, as 
‘in’ ‘the Ox, these fibres tiie vi MR ARE amnd-their musçularity 
is much more manifest. - tines IAges EC EE 
‘The internal-coat, US is more , extensible: das dei: ofthe. At~ 
teries ‘and equally thin, adheres4more closely:to:the other coats. 
The cellular coat, which connects it tothe middle one, is» less 
abundant, hence phosphate oftlime:is-seldom deposited into it, as 
happens to: the arteries which frequently: become-ossified, as we — 
advance i ‘in years. © /Phis: internal. coati is merely a.continuation of 
that whichdines the cavities of the heart ; and.as: the origin of.the 
_ inner coat of thevarteries:is the same, there. exists.a non-inter- 
‘rupted continuity: inthe membrane which lines all the canals of the 
circulation. ‘Thevinner coat cforms. the only essential part of the 
venousisystem 5 it alone constitutes: the veins within the bones, .the 
«sinuses ofthe dura mater, the hepatic veins, #in.ia word, all the 
-veinsowhich are 3o:firmby attached-externally:to : ‘the-neighbouring. 
“parts, that the: blood: flows-along them, as along inert tubes, their 
-parietes being, almost completely, incapable of contractir ng. 

. Dheveins,:iwtheir passage through muscles;are; like the. arteries, 
RSR ccs by!aponeurotic: rings j:than.whishmeneismore remarka- 
-blethanmthatsvhich “belongs toit the» aperture ‘in the diaphragm, 
which transmits the-ascending’icava ‘from the abdomen ‘into the 

thorax. ‘This vessel is, ° Pleselsisep mot NP ES thé contrat 
‘tion ofthatimusole ininspiration. | 
BXEV, osAscithe inferior icavaupasses. iedagacthis lower: ge 
of the liverjewhether alonglardeep'fissure, or in areal canalinthe 
‘parenchymatous substance of that-viscus; the-course “of the: blood 
-must'be impeded,iwhen;rfrom congestion of: ithe parenchyma; the 
vessel isin nan sstrangulated, À 
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_ Obstraction of the: livér, which is of such frequent occurrence, 
would have been attended with fatal:consequences, by. preventing 
the return of the blood from the inferior parts, along the ascending 
cava, if this great venous trunk did mot keep up, by means of the 
vena azygos, an open and free communication with the descending 
or superior cava. ‘The use of this anastomosis of the two great 
veins is, evidently, to facilitate the passage of the blood from the 
“oueof these vessels into the other, when either, especially the 
lower, does not readily evacuate ifs contents into the right auricle. 
On this account, the vena azygos is capable of considerable dilata. 
‘tion, and is entirely without valves. In the body of. mar opened, 
this day, in my presence, and whose liver was twice as large as in 
health, E observed, that the vena azygos, which was distended with 
blood, was of the size of the little finger; the termination, down- 
ward of this vessel, in the right renal vein, and above in the supe- 
rior cava; ‘were, most distinct, «and by compressing it from above 
downward, or from below upward, the blood Aaes into the one 
or other of these vesselse) 2: 50, es si Rat. 
. As the causes which determine the NET mt of ee yenous 
pa communicate to it an impulse which is far from rapid, andas 
this fluid meets with only trifling obstacles, and such as are easily 
overcome, the pressure against the parietes of the veins is very in- 
considerable, und: these vessels do not. pulsate, as. the.arteries, 
There is observed, however, near the heart, an undulatory motion 
which the blood communicates to the pärietes of the vessels. { 
These kinds of alternate pulsations depend on the rapidity with 
which the-bloed,:: whose course is progressively accelerated, flows 
towards the heart, and on the reflux of the blood, during the con. 
traction of the right auricle, .:The contraction of this cavity, forces : 
back the blood into-the veins which open into it::this retrograde 
courseis manifest in thesuperior cava,; and is thé more readily. oc. 
casioned, as the orifice: of this vein is net furnished with: any-valve 
that might prevent it. -It-does net, however, extend very far to- 
wards the brain, the-blood: having:to ascend against its own weight, 
and the jugulars admitting of considerable dilatation. : This regur« 
gitation is still-more. marked: in. the -inferior: cava, the. orifice of 
which. is but imperfeetly. closed, bythe valve of :Eustachius; it is 
felt in the abdominal.veins,.andextends even to the external sa 
according to the. estimony of Haller. « Sad ue roumaine. 
LXV. The orifice ofthe great coronary vein being exactly co. 
vered over by its valve, the blood does not return into the tissue of 
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the heart, which béing a contractile organ, would have had its Fr 
tability impaired by the presence of venous blood, Itis of consei 
quence to observe, that this reflux never extends to the veins which 
bring back the blood from the muscles, and that it is never felt. in 
the veins of the limbs which are furnished internally with valvular 
folds.’ ‘The case is very different, between our organs of motion 
and these secretory glands; towards these the blood required to be 
sent back, so as to be the longer exposed to their action: venous 
blood diminishes and even destroys muscular irritability, andis truly 
oppressive, as may be ascertained by injecting some, in the arteries 
of a living animal, or else by tying the veins, se as to prevent its 
return, or by observing what happens, when the course of: the 
blood is interrupted, either by applying firm’ neces ning the 
limbs, or by wearing confined clothes, | 

[am satisfied, that it was fron observing the éécillatéry Nr 
tions of the venous blood, in the great vessels, that the ancients 
weré led'to’the opinions they entertained on the course of the 
blood; which they compared to: the Euripus, whose waves are re: 
presented by the poets, as uncertain in their 7 and in curs 
rents running in contrary directions, : | ; 

The internal veins in which this roi is sites: shéw this. 
motion of the blood most distinetly of any ; their: sides which are 
thin and semi-transparent, not being, as in other parts, surrounded 
bysan adipose cellular tissue. To give a complete notion of the 
doctrine of the ancients, on the subject of the circulation, it) wilt 
merely be necessary to‘add to the above idea, ithe opinion which 
they entertained, that the echyle taken up by the meseraic veins; 
was carried to the liver, in which its sanguification was effected, 
and lastly, ‘that the arteries ‘were filled with vital spirit, and cons 
tained only’ a few ‘drops of blood which passed throügh smalt 
holes, which, Galen Says; rope the re of the ven 
RARE LOR AU QU esa RENEE ene: LAN 9 

‘The blood, however, continually: ter on oe the er site 
follow each other in succession; by the action of. the veins whose 
parietes become gradually stronger, and by the compression: whick 
these vessels experience from the viscera, during the motions of 
respiration, reaches: the heart,’ andrenters the auricles with the 
greater facility, as the: orifices of the cave not being directly op- 
posed to each other;the columns'of blood which they dd sd 
not meet “empire not oppose e each other. 608 0 


190 


… LXVI. The blood, continually carried to all parts of the body 
by the arteries, returns, itherefores to the heart, by a motion which 
can never be interrupted, without ‘considerable danger. of life, 
We know; that the circhlation is thus effected, from the direction 
of the valves of the heart, of the anteries and veins; by what hap- 
pens; when these vessels ave opéned, compressed or:tied, or when a 
fiid is injected into them. . Whenan artery is wounded, the-blpod 
comes fromthe:part of the vessel nearest the heart > it comes, oan the 
contrary, from towards the extremities, if itisa vein that-has, ‘been 
opencd. ‘By compressing or tying an. artery, : the course of. the 
blood: ‘is: suspended below: the /Hgature, ,and | the vessel swells 
above, ‘The weihs, on the-contrary, swhen:tied,or compressed, 
dilate:below. | Lastly, when an acid fluid is injeated.into a:vein; 
the blood is seen to coagulate in,the direction, of othe heart. : By 
the help of ‘the microscope, owe) may seein the semi-transparent 
vessélsiof-frogs nd ‘other coldsblooded animals, the blood flowing 
from the theart into the arteries, and from these inte the veins 
which retumit tothe heart. ! Jtavasion the; strength of these.con- 
vinoing ‘proofs, that: William ‘Harvey «established, towards the 
middle of the sixteenth century,the-théory: of ithe.circulation of the 
blood.” Its mechanism bad béen rather.guessed.at, than understood, 
by:several authors: ‘Servetusiand! Cesalpinus,appear to, havecbeen 
acquainted :withit but no-one has more clearly explained it, than 
the English :physiologist, whe is Justly: considered, the author of 
that inimortdl: Uiseovery. to foo [fue 4) vo etevione aft Vo on 

oO LXVIT. The theory sil citi Geet as itis laid. Pur ‘im Li 
work, ‘entitled, :Desénguinis ciréuilu, etercilutiones, anutomicas 
does ‘not appear «to ime entirely admissible. He .considers the 
heartiasithe only agent which sets the blood in motion, and: does 
not take intoiaccount the ‘action: of the veins and arteries, which 
he considers ascompletely inert’ tubes, awhile. every thing: tends to. 
prove that the arteries and veins assist the motion of the blood; by 
an dctiompeculiar'to theniselves. ‘He admits, that-the blood flows, 
in every part: ofithe circulatory ‘sy stem, :withzan wniformodegree! of 
speed ; an “opinion ‘80: manifestly contradictéd:1yy: rensohingrand 
experience, which prove that the velocity: ofitsi course diminishes, 
the greater its distance from the heart, fiomothe influence of va 
great number of circumstances, which itrwould be useless torrépeat 
(LVL) : This ‘doctrine has’ yet, however, ‘several abettors, and. 
among the moderns, Spallanzani‘has endeaxoured bto:supportiat, 
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by amumber of experiments so contradictory, that one is surpri- 
zed, that so judicious a physiologist should have collected them to 
MEET a theory completely refuted by several: of them. No- 
thing, for example, contradictsiit more fully; than the continuation 
of the flow of the blood, im the vessels! of frogs and alamanders, 
after the heart of these reptiles Have been torn out; there are be- 
sides, animals which not possessed: of that: central organ, have 
nevertheless, vessels along which the blood: or sn which con. 
tract and dilate, by alternate motion. 

If the mere force of the heart profklled the blood to every part, 
the course of this fluid ought, at int: rvals; to be suspended, its cir- 


culation, atleast, ought to be slackened, when the reais cease. 


to contract; but as the contraction of the arteries corresponds to 
the relation. of the ventricles, these two powers whose action 
_ alternates, are continually LORIE SES in propelling the blood along 
its innumerable channels. 

Besides the general circulation of which the ae and phenomena 
have just been mentioned, each part may be said to have its pecu- 
liar mode of circulation, more or less. rapid, eccording to, the 
arrangement aud structure of its vessels, Each of these indi. 


vidual circulations forms a part of the machinery included in the 


great circle of the general circulation, and in whieh the course 
of the blood takes place in a different manner, may be accelerated 
or retarded, without affecting the general circulation, | Thus, in 
whitlow of a finger, the radial artery pulsates a hundred times in 
a miaute, while on the sound side, its beats are only seventy in 
number, and perfectly isochronous with the pulsations of the heart. 


| Inthe same AR AE the blood of the intestines, which is destined _ 


4 


to furnish the materials of the bile, flows much more slowly than 


that of other parts. 

These modifications affecting the velocity of the divcalatary’ mo- 
| tion of the blood, account for the difference of its sige in 
different organs; all these differences form a part of > plan 
of Nature, and it is not difficult to understand their utility. 


LXVIL. In what has been said of the circulation, no separate 


mention has been made of the course of the blood through the 
lungs, called by authors the lesser or pulmonary circulation. 
| The vascular system of the lungs, with the addition even of the ca. 


vities of the heart which belong to. it, does not represent a come 


plete circle, it is only a segment, or rather an arch of tHe great 
circle of the general circulation, 
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‘he blood, in going along that great circle, meets with the organs, 
situated like so many points of intersection in the course of the 
xessels which form that circle. .. £ 

: To render still more simple, the idea which i is to be AA 
on the subject, one may reduce these intersections to two principal 
ones; the one corresponding to the lungs, the other to the rest. of 
thebody ; theyeins, the right cavities of theheart, and the pulmonary 
artery with its divisions, forming one half of the circle ; the pulmo- 
nary veins, the left cavities of the heart, the aorta with allits branches 
representing the other half. .The capillary yessels of the lungs form 
one of the points of intersection, and the capillaries ofall the other 
organs, represent the other point of intersection, by uniting toge- 
ther the arteries and yeins of the whole body, in the same manner. 
as those of the lungs establish a communication between the veins - 
and arteries of these organs. - ‘3 

This division of the system of circulation into two parts, in one of 
which there circulates a dark or venous blood, while the other con- 
tains red or arterial blood, isat once more sim ple and more accurate. 
As was already stated in the history of the circulation, its organs 
_ are, in an especial manner, destined to the mechanical act of con- 
veying the fluids: the changes, the alterations which the blood un- 
dergoes in passing through the organs, are effected, only at the 
moment when in penetrating into their tissue, it passes into the 
capillary vessels which are distributed into them. The columns 
of blood are then sufficiently minute, to be operated upon by the 
vital action; till then, the columas of blood are too large, and re- 
sist, by their bulk, if one may so speak, any decomposition. — It is, 
- therefore, in the capillary vessels, that the blood receives its essen- 
tial principles; and to understand how the nutritious lymph which 
is deposited by the thoracic duct into the left subclavian vein, ex- 
periences, in its course along the sanguiferous systems the changes 
which are to assimilate it to our own substance, it is necessary to 
follow it, along the venous blood with which it unites, into the hearts 
rae the right half of which it passes in its way to the lungs, 
there to combine with the atmospherical air, from which we are 
perpetually deriving another aliment indispensable to life; then 
to examine, how, when modified and conveyed with the red bleod, 
from the lungs to the whole body, it serves to the geist, par 
supplies nourishment to the whole body. | 
. In considering, in this manner, the circulation of the blood, 
with a reference to the changes which it undergoes im the-organs 
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through which it passes; in desctibingthat circle, we shall find, that 
this fluid, already combined with the lymph and chyle, parts, in 
the lungs, with ‘someof its principles, at the same time that it be. 
comes impregnated with the vital portioniofthe atmosphere; which 
suddenly ‘changes its colour and othemqualities.. The blood will 
then be seen to flow into all the parts which it stimulates, to keep 
up their energy,to awaken their action and furnish them the mate- 
rials of the fiui s which they secrete, dr the molecules by which they 
grow or are repaired; so! 'thateim supplying: thus the different 
organs, the blood Joses all the qualities which it had acquired by the - 
vision of FF one and of. ee ee Kid parts ‘pith vie prinaiples to 


anew by porary with: the PAS add 74 the ahacnptian of the 
vital part of the atmospherical air;/ this ‘constitutes the principal 
phenomenon‘of the friction F ht Liu be igi cumbia in the fourth 
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the different organ; on one are more. essenti | or.more remarkabl 
nf ijl, ox more remarkable 


AS 11H09: 
than those’ it rec receives rom ‘the air, tb during, respiration, is 
alternately received in 


200 th HO 
nfe the lungs. and expelled. from.them The 
EMRIT si ti 
blood which ‘the veins ¢ i tot the heart, and. which the right 


vs 

ventricle , trafismits to to lungs, is, ‘of. a, dE colour, and heavy ; 
its | temperature is only thirty d degrees (Reapmur’ Fe thermo: er) ; 
if f laid by, it coagulatesslowly, à and “there is Separated | from ve con- 

siderable quantity. 0 of serum. T he blood which, is, brought by 
the! pulmonary ¥ veins to the left side of the heart, ‘and which j is con. 
veyed. to al all parts of, the : body, by means of the arteries, is, on the 
contrary, of a fl tire réd d colour; ; Ata is spumous, lighte er, and jrarmer 
by two degrees, bitlce winks coagulatés more reailily, and contains 
a smailer quantity of serum, All these differences, which are so 
easily distinguished; depend onthe changes hihi eh andetpone, 
| by being in contact with the aimospherical dir 34 
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LXX. Of the atmosphere. The mass of air which surrounds 
the globe, and to which we give the name of atmosphere, bears on 
all bodies with a pressure proportioned to their surface. That of 
man* bears a weight of airamounting to about thirty-six thousand 
pounds, Méibox er, one of its constituent principles is absolutely 
necessary to the keeping up of life, of which it is a principal 
agent. | | 
The variations in the cest of the denclaphiene FAT in jeer 
but little influence on the exercise of the funetions; nev Pers 
when by ascending the tops of very high mountains, man rises se- 


veral thousand fathoms above the level of thé sea, the very remark- 


able diminution of the weight of the air, produces a very sensible 
effect. ‘Respiration becomes laborious and) panting, the pulse is 
quickened, and there is felt an universal uneasiness, joined to exces- 
sive weakness, and hemorrhages come on; these symptoms are oo. 
casioned both by the diminished pressure of the air, and. by the 

~smaller quantity of oxygen contained ina rarer atmosphere. (Saus- 
sure, voyage au Mont-Blanc. ). 

The human body resists, without any effort, the atmospherical 
pressure, because it is applies at all times, sé in every direction, 
But ifa part of its surface ceases, for a moment, to be under its 
influence, it swells, the fluids are determined to it, in considerable 
quantity, the integuments become excessively distended, so as to be 
in danger of bursting; such are the pie upigeee which attend the 
application of cupping. glasses.» . , 


The pressure of the air, on the surface of the globe, is necessary 


to the existence of bodies i in the condition i in which we see them, 
Several very volatile fluids, as alcohol and ether, would become 


gazeous, under a less pressure of the atmosphere; water would: 


boil, under eighty degrees of temperature (Reaumur 8 scale) ; solid 
bodies themselves might become fluid. a. word, a consider- 
able diminution in the “weight of the osphgie. would haye 
me the same effect, as raising its temperature toa very § great 
height, which, changing the face of the universe, would: convert 
all liquids into elastic finids, and would, doubtless, melt all solid 
bodies. © 

The variations i in| the weight of the atmosphere, distinguishable 
nee baromieter, are Oh very little importance to the physiologist, 


ef . ” 
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* The suite of the body is climate at fifteen or sixteen square get ins 


man of middle size. 
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aid, I might even add, to the physician, notwithstandingtheminuie 
- attention with which some writers note the state of the barometer, 
‘of the thermometer and hygrometer, and of the electrical state 
of the atmosphere, in giving an account of a disease or of an expe- 
riment, on which the above circumstances have no apparent or 
certain influence. The atmosphere, like every other fluid, has a 
perpetual tendency to a state of equilibrium, hence the rush of air 
into the lungs, or into other situations in which its quantity is di- 
mished, by the combinations which it forms, or by the effects of 
heat which renders it lighter by rarefaction: the same principle 
explains the formation of the trade and other winds. | 
Theatmospheñical air combines with water and disselves it, as the 
latter dissolves saline substances. In this consists the process fete 
poration. T'he’air becomes saturated with water, in the same man- 
ner,as water becomes saturated with salt, to such a degree, as to be 
incapable of holding a greater quantity in solution. : As its tempe- 
rature rises, its-solvent power increases, and the latter diminishes, 
as it grows cold; variations of temperature produce the same 
effect on solutions of salts in liquids. The formation of all the 
aqueous meteors, depends on the different conditions of the solvent 
_ powers of the atmosphere; when considerable, the atmosphere is 
_ warm and dry and the air serene; clouds form, when it is satu. — 
rated ; dews, fogs, and rain, are the consequence of a diminution 
of its solvent power, as snow and hail, of a degree of cold which 
recipitates the fluid. The different degrees of dryness or moisture, 
marked by the hygrometer, only sensibly affect the human body, 
when it has been exposed for a considerable time, to its influence. 
Chemically considered, the atmospherical air, which was long 
regarded as a simple Hist : is composed of about 0,27 of oxygen, 
‘0,73 of azote, and of 0,01 or 0,02 of carbonicacid. The propor- 
tions of oxygen, according to Humboldt, vary from 0,23 to 0,29 ; 
that of azote, is almost al ays the same; carbonic aid is the more 
‘abundant, as the air is less pure. This aa of natural philosophy, 
_ which is called eudiometry, or the measurement of the purity of 
the air, is far from accomplishing what its name indicates, and has 
‘disappointed the hopes which had been entertained-on the subject. 
Eudiometrical instraments can‘inform us, only ef the proportion of © 
oxygen contained in the atmosphere; now, its salubrity, its fitness 
for respiration, is not in proportion to the quantity of oxygen. 
The volatilized remains of putrid animal or vegetable substances, 
‘various mephitic gases, combine with it, and affect its purity, dn 
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the comparative analysis of air procured on the Alps and in’thé 
marshes of Lombardy, there was found in each the same quantity 
of oxygen; and yet, those: who breathe the former, enjoy robust 
healthy while the inhabitänts.of the marshy plains of Lombardy are 
sinha off by epidemic diseases, are pale, emaciated, and nepal y 

lead: a languid existence. | | | 
Though, at least, 0,20 of oxygen are necessary to mes the 
air fit for respiration, the proportion may be diminished to: seven 
‘or eight parts in the hundred; but in such cases, the breathing: is 
Jaborious, panting; and) appended with a sense of suffocation, in 
short, asphyxia comes on; even while the air still contains a certain 
quantity of oxygen, of which the lungs cannot entirely deprive it. 
‘Whenever a number of persons are collected in a confined place, in 
which the air cannot be easily renewed, the quantity of oxygen 
diminishes rapidly, thatiof carbonic acid increases. The latter, in 
consequence of. its specific gravity, sinks to, the lowest part, and 
strikes with death every living being which it, envelopes., When 
two lighted candles, of different lengths, are placed under the same 
hell, the shorter candle goes out first, because the, carbonic acid 
fornied) ‘during: combustion, sinks to the most depending part. 
For the sane reason, the pit is the most unhealthy part of a play- 
“house, wlien a great number of people, after remaining in it for se- 
veral hours, have hp sy the ait of a considerable portion of its 


ANS 13. 10 39° 4 
* Persons collected Meili, and ontlngeat ina sini’ space, injure 


eachother, not‘only by depriving the atmosphere of its respirable | 


elentent, but particularly by altering its composition, by the com- 
bination’ of all the substances exhaled from their bodies. These 
volatilized animal/emanations, become putrid, while in the atmos- 
pherej:and conveyed to the lungs during respiration, become the 
germofithé most fatalidiseases. It is ‘i manner, that the jail 
and hospital fever, so fatal to almost all whom it attacks, arises 
and, spreads. “Andry and: temperate, air, - containing: 0,27. of 
oxygen and 0,73 of azote, and free of other gasses or other vola- 
tilizedrsubstances, is the fittest for respiration. In certain, cases 
of disease, however, this function is most freely performed in a less 
pure air. Thus) patients labouring under pulmonary, consump- 
tion, prefer the thiclkeand damp air of low situations, to the sharp 
and dry air of mountaifis ; nervous women prefer that i in, which 
horn, feathers, or» other mia) substances are buming.. “An at: 
mosphere highly electrical, at the approach of, a .storm, renders 
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respiration very laborious, in some cases of asthma, In short, the 
qualities of the air must be suited to the pa re of the vital 
power in the lungs, as those of the food, to the sensibility of the 
stomach. | 

Being obliged, on “this ch to content myself with the ungra- 
cious office of compiler, 1 hasten, to. bring this article to a close, 
and to refer the reader for afuller account of the air, considered in’ 
its physical and chemical relations, to the works of M.M. Fourcroy, 
Hauy, Brisson, &c. to that of M. Guyton Morveau on the method 
of purifying the air, when from different, combinations, it is ,be- 
come unfit for respiration. “i 

LX XI)... In man,and in all Ww ‘arin Jbloeded aia ale with By sh 
containing two auricles and twa ventricles, the blood which, has 
been. conveyed to. all the organs by the arteries, and which has 
been brought back, by the veins, te the heart, cannot return to it, 
without haying previously passed through the lungs, w rhich are 
viscera destined. to the transmission of ‘air; of a. spungy texture, 
and through which the blood must, of necessity, circulate, to get 
from the, right to the, left cavities of the heart.. This course of the 

lood contitutes the pulmonary or lesser circulation : =. Ab, does not 
existin some cold-blooded animals... In reptiles, for instance, the 
heart has but one auricle and one, ventricle ; the pulmonary artery, 
in them, arises from the aorta. and conveys but-a small propor- 
tion of the blood ; hence the habitual temperature of these animals, 
itmuch lower than. that, ‘of man. For the same reason too, there 
exists so small a difference, between their venous and arterial 
blood ;,the quantity of fluid vivified by exposure to the air, in the 
pulmonary tissue, being too small to effect, by its union with the | 
general mass, a material change onits qualities. 

Mayow has given the most accurate notion of the REA y | 
organ, by comparing i it 10 a pair of bellows containing an empty 
bladder, the neck of which by being adapted to that of the bellows, 
should admit air on drawing asunder its sides. The air, in fact, 
enters the lungs, only when the chest dilates and onlin by the 
separation of its parietes. The agents of respiration aré, therefore, 
the muscles which move the parietes of the chest, these are formed 
of osseous and soft parts, in such a manner, as to posses a solidity 
proportioned to the importance of the organs which the chest 
contains, besides a capacity of motion nregnired to carry, on the func: 
tions intrusted to them. 
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To carry on respiration, which may be defined the alternate ti: 
gress of airinto the lungs, and its egress from those organs, it isnecesz 
sary that the dimensions of the chest should be enlarged (this active 
dilatation of the cavity of the chest is called inspiration), and that it 
should contract to expel the air which it had received during the 
first process. This second action is called expiration, it isalways of 
shorter duration than the former, its agents aré more mechanical, 
and the muscles have much less influence upon it, 

The parietes of the chest are formed, at the back part, by the 
vertebral column, at the forepart by the sternum, and on the sides, 
by the ribs which are osseo-cartilaginous arches, situated ob: 
liquely between the vertebral column which is fixed and becomes 
the point of. support of their motions, and the sternum which is 
somewhat moveable—the spaces between the ribs are filled by 
muscular planes of inconsiderable thickness, the internal and 
external intercostal muscles, the fibres of which lie in opposite 
directions.—Besides, several muscles cover the outer part of the 
thorax, and pass from the ribs to the neighbouring bones: as the 
subclavian muscles, the great and lesser pectorals, the serrati, the 
latissimi dorsi, the scaleni, the longissimi dorsi, the sacro lumbales, 


and'the serrati minores, posterior, superior, and inferior. But of | 


all the muscles which form the anterior, posterior, and lateral 
parietes of the chest, the most important is the diaphragm, a fleshy 


and tendinous partition, lying horizontally between the chest and — 


the abdomen, which it divides from each other: it is attached to 
the cartilages of the false ribs, and to the lumbar vertebra, and 
has three openings to transmit the cesophagus and the vessels which 
pass from the abdomen to the chest, or from the Jatter into the 
abdomen. as ty | 
-in health, the chest dilates only by the descent of the diaphragm, 
The curved fibres of that muscle, straightened in contraction, 
descend towards the abdomen, and compress the viscera. ‘The 
descent of the viscera thrusts forward the anterior parietes of that 
cavity, and these recede, when, on expiration taking place after 
inspiration, the diaphragm now relaxed, rises, pressed upward by 
the abdominal viscera, compressed themselves by the large muscles 
of the abdomen. But when it is necessary to take into the chest 
a reat quantity of air, it is not sufficient that it should be enlarged 
. merely by the descent of the diaphragm, itis required besides, 
that its dimensions should be increased in every direction. The 
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intercostal muscles then contract, and tend to bring together the 
ribs between which they are situated—The intercostal spaces how- 
ever, become wider, especially at their anterior part, for, when- 
ever lines falling obliquely on a vertical line, change their direc- 
tion, approaching toa right angle, the intermediate spaces receive 
the greater increase, as the lines, more oblique at first, become at 
last more nearly horizontal. Besides, as the ribs are curved in the 
course of their length, in two directions, and both in the direction 
of their faces, and edgewise, the convexity of the first curvature is 
outwards, the ribs recede to a distance from the axis of the chest, 
whose cavity is enlarged transversely, while the second curvature 
(ia the direction of their edge) beingincreased by a real twisting of 
these bones, and which reaches to the cartilaginous parts, the 
sternum is heaved forward and upward, so that the poster} or extre. . 
mity of the ribs is removed from their sternal end. But as the ribs 
are notall equally moyeable, asthe first is almost always invariably 
fixed, and as the others are moveable in proportion to their Jength, 
the sternum is tilted i insuch a way that the lowermost extremity is 
thrust forward. The diameter of the chest from the fore to the 
back part increases, therefore, us well as the transverse diameter. 
_ This increase of dimensions has been estimated at two inches, to 
each of these diameters; the dimensions of the vertical diameter, 
which are regulated by Ni depression of the diaphragm, are much 
greater. | 

LXXIT. Professor Sabatier, in his memoir onthe motion of 
the ribs, and on the action of the intercostal muscles, maintains, 
that. during the act of inspiration, the upper ribs alone rise, that 
the lower ribs descend and slightly close on the chest, while the 
middle ribs project outwardly, and that in expiration, the former 
set of ribs descend, that the latter start alittle outwardly and that 
the middle set encroach on the cavity of the chest. The learned 
Professor adds, that the cartilaginous articulating surfaces, by 
which the ribs are connected to the transverse processes. of the ver- 
tebræ, appear to him to favour these different motions, as the direc- 
tion of the articulations of upper ribs, is upward, and that of the 
lower, downward : but-on considering the subject with attention, 
it will be seen, that the surfaces by which the transverse processes 
of the vertebra are articulated to the tuberosities of the ribs, are 
turned directly forward in the greatest number, some of the lower 
ribs are, at the same time, directed slightly upward. If we exa- 
mine the action of the bones of the chest, during inspiration, in 2 
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very thin person, for example, in phthisical patients, whose bones 
are covered with little else flan skin, we shall find, that all the ribs 
rise and are carried somewhat outwardly. ‘It is not easy to’ con- 
ceive: how the intercostal muscles, which Professor Sabatier consi- 
ders as the agents of expiration, should elevate the upper ribs and 
depress the lower. "The diaphragm, whose circumference’ ‘is ‘ine 
serted’ fn the latter; might, ‘by its contraction, produce! this effect; 
but as the iritércostals gré their fixed pointof action? in the upper 
ribs, they oppose and neutralize this effort, and all the ribs are ele» 
vated atonce. If this were not the case, the ribs ought tobe de- 
pressed, “whenever {he intercostals contract, since thé’ lowermost, 
fixed by ‘the diaphragm, would become “uh fixed aa on whiclt at 
the ‘others should move, | ae 

AS the fibres of: the external and” internal intercostal muscles, 
are ra direct opposition’ to éach other, those of the former set ‘Ge 
muscles having an oblique direction, from above downward, and 
from ‘behind forward, and crossing the fibres of the aie ‘set 


whose: obliquity i is in a different direction ; several physiologists. 


have thousht, that these muscles were opposed to each other, that 


‘the ititernal intercostal muscles brought together the. ribs, after . 


they had been separated by the external intercostals, thé one set 
‘being muscles of CHEMO Ey. while the other set contracted during 
| inspiration. 

Itis well known oe what pertinacity, Hamberger, in other res- 
peëts, a physiologist of considerable merit, defendéd this erro- 
‘neous opinion, in his dispute with Haller ; it is now, however, 
ascertained, that all the intercostal muscles concur in dilating the 
chest, aid that they ought to be ranked among the agents of inspi- 
YY ration, ‘because the unequal capacity-of motion i in the ribs, prevents 
‘the internal intercostals, the lower insertion of Which’i if ‘nearer. to 


‘the articulation of these bones to the vertebra, from dépiessiig the 


“upper ribs. "Of the very conclusive experiments, by which’ “Haller 
“undertook to refute the arguments of his adversary, T ‘shall relate 
only that which i is performed by stripping the parietes of the chest, 
‘in a living animal, of all the muscles which" cover it, and by re- 
moving, in different parts of the thorax, some of the external ‘inter- 
costal muscles. The internal intercostals are ‘then < geen to contract 
| during inspiration, together with the remaining external, intercos- 
tals. These muscles, therefore, have a common “action, and” L'are 
not in opposition to each other. The same experiment serves to 


prove the incréased dimensions of the space between the ribs. “On 
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holding one’s fingér between two of the ribs, it feels less con. 
fined, when during inant these bones risé and thrust forward 
É _the sternum. + à 

This question, being ahi fash, iungh in the pursuit of science 
one should énquire how thitgsare effected, and not, wherefore they 
come to pass, one feels naturally denis to know what purpose 
‘is answered byithe different direction of the fibres of the two sets 
‘of intercostal museles ; ; and with what view, Nature has departed 
from her wonted, simplicity,.,in)giving to their fibres opposite di- 
_ rections, » In answer, to this,: one may observe, that the action of 
powers applied obliquely: to a. lever, being decomposed in conses 
quence of that obliquity, ® partiofithe action of the external inter- 
costals weuld tend to/ draw. the-ribs towards the vertebral column, 
which could not happen; without forcing back the sternum,, if the 
internal intercostals did not tend to bring forward the ribs, at the 
same time. that they elevate. them; so that these two muscular 
planes, united in their action of raising the ribs, antagonize and rec 
ciprocally neutralize each other, ini: the effort hy which nan tend 
‘to draw them in different directions. 

To this advantage of mutually cor recting the effects that ont 
result from their respective obliquity, may be added the benefit 
arising from a texture capable ofa greater resistance 3) it is clearly 
obvious, that a tissue whose:threads cross each other, is firmer than 
one in whichiall'the threads, merely in juxta position or united by 
means of anotlier substance, should all lie in the same direction. 
Hence Nature has adopted this arrangement, in the formation of 
the muscular planes constituting the anterior and lateral parietes of 
_ tbe abdomen, without) which!the abdominal viscera would fre: 

_ quently have formed:herniaryitumours, by separating the fibres, 
and getting engaged between them: In this respect, one may 
compare the tissue of thé abdorainal parietes, in which the fibres of 
the external and internal oblique muscles, which cross each other, 
are themselves crossed by the: fibres of the transversales, to the tis- 
sue of those stuffs whose threads cross each other, or rather {6 
wicker work, to which basket-makers give so much orang ts 
interweaving the osier in a variety of directions. | 

LXXIIL. When from any. cause, respiration becomes difficult, 
and the diaphragm i is prevented from,descending towards the able 
men, or the motion of inspiration impeded, in any way, the inter. 
costals are not alone. employed: in. dilating the chest, but are 


assisted by several other auxiliary muscles; the scaleni, the sub. 
2. » 
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clavii, the pectorals, the serratimagni, and thevlatissimi dorsi, by 
contracting, elevate the ribs, and increase, in more directions than 
one, the diameter of the chest. The fixed point of these muscles 
then, becomes their moveable’ point, thecervical-column, the clavi- 
cle, the. scapula, and the humerus, being kept fixed by other powers, 
which it is unnecessary. to enumerate.) Whoever witnesses a fit of 
convulsive asthma, or of a suffocating’ cough, will readily under: 
stand the importance and action of these’ auxiliary muscles. 


Inspiration is truly a state of action, an effort of contractile or-. 


gans which must ccase, when’ these are relaxed) : The expiration 
which follows is passive, ahd'assisted' by very few muscles, and 
depends chiefly on the ‘re-action of'the clastic parts entering ‘into 
the structure of the parietes of the-cliest. We have seen , that the 
cartilages of the ribs are pretty cdnsiderablyt wistéd)'so as to carry 
outward and downward their upper edge : when the cause which 
_ occasions this twisting ceases tov act,» these: parts return to their 
natural condition, and'bring back ‘the sternum ‘towards the verte, 
_bral.column, towards which the ribsidescend) from’ their weight 
The diaphragm is forced towards the Schést,! ‘Dy! the "abdominal, 


viscera’ which are i AT ‘by: ithe: wit ae 'musyies of et 


1} 


Jn every effort of exploiters asoin: FA td raide these 
muscles émis not merely by their owmelasticity, but they besides 
contract ‘and tend to approach ‘towards the vertebral column, ‘by 
pressing upwards the abdominal vis¢era towards itheochest. : The 
triangularis sterni, the subcostales, and the serratus inferior posti- 
cus, may likewise beranked among the agents of expiration; but 
they appear to be seldom employed, ‘and to: be’ too: ‘slender and 
weak to contribute much'to the contractiontofthe chests: 


abdomen. — | V'iuptidé srhasgeer add mon 


LXXIV. When the chest-enlarges, the’ lungs dilate’ al follow | 


its parietes, as these. recede from'each other. Fhese two viscera, 
soft, spungy, and of less specific: gravity 'than water, covered hy 
the pleura which is reflected over them, are always in contact with 
the portion) of that membrane which lines the. cavity of the thorax; 
no air is interposed between their surfaces (which'are habitually 
moistened” by a serous fluid ‘exuding from the pleur4) and'that 
membrane, as may be seen, by opening, under water, the ‘body of 
_ a living animal, when no air:will be seen to escape. : AS the lungs: 
dilate, their FA, expand, and the blood circulates through them 
merefreelys the air contained‘ in? the innumerable cells ‘of ‘their 
tissue, hecomesirarefied, in proportion ‘as the space: in which it is 
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contained is enlarged.. Besides, the warmth communicated to it 
by: the surrounding. parts, enables it, in a very imperfect manner, 
to resist the pressure of the atmosphere, rushing through the nos- 
trils and mouth into the lungs, by the opening in the ai which 
is always pervious, except during deglutition. 

LXXV. The pulmonary tissue into which the air is big drawn 
in, every time the capacity of the chest is increased, does not consist 
merely of air-vessels, which are but branches, of different sizes, of 
the two principal divisions of the trachea, but is formed, likewise, by 
the lobular tissue into which those canals deposit the air; it contains 

also a great quantity of lymphatics and blood vessels, of glands and 

nerves. Cellular tissue unites together all these parts, and forms 
. them into two masses covered over by the pleura, and of nearly the 
- same bulk*; suspended in the chest from the bronchiæ and trachea, 
and every where in contact with the parietes of the cavities of the 
chest, except towards their root, at silat hy they receive all- their 
nerves and vessels. | 

The pulmonary artery arises from the base of the right ventricle, 
and divides into two arteries, one to each lung., On reaching the 
substance of these viscera, these vessels divide into as many 
branches as there are principal lobes. From these branches, 
there arise others which again subdivide into lesser ones, until 
they beceme capillary,. and continuous with the radicles of the ans pe 
monary veins. : 

These vessels, formed frem the extremities of the artery, unite 
into trunks, whick progressively enlarging, emerge from the lungs, 
and open, four in number, into. the left auricle. . Besides these 
Jarge vessels, by means of which, the cavities in both sides. of the 
heart communicate together, the lungs receive from the aorta two 
@r three arteries called bronchial arteries: these penetrate into 
their tissue aud follow the direction of the other vessels and termi« 
nate in the bronchial veins, which epen in the superior cava, not 
far from its termination inte the right auricle. ‘These bronchial 
vessels are. sufficient for the nourishment of the pulmonary organ, | 
which, in reality, is not nearly se bulky as it appears, as may be 
ascertained by examining the luags, after all the air has been 
extracted from them, by means ef au air pump, plied to the 
trachea, 


me. 


* Itis well known that the right lung is larger than the left, that 7 is divided 
into three se lobes, while the latter has only two. 
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Physiologists, for the most part, consider the bronchial arteries 
as the nutritious vessels of the lungs. They assert, that as ihe 
blood which flows along the branches of the pulmonary artery re- 
sembles venous blood, it is unfit for the nutrition of the lungs, 
and that it was necessary that these organs should be supplied by 
arteries arising from the aorta, and containing blood analogous to 
that which is sent to every part of the body. But though it be ad- 
mitted, that this venous blood, brought from every part of the 
body, and sent into the lungs, by their principal artery, may not 
be fit to maintain the organ in its natural economy, this blood is fit 
for that use, when, after being made hot, spumous, and florid by 
the absorption of the atmospherical oxygen, it returns by the pul- 
monary veins, into the left cavities of the heart. | 

Some have thought, that the blood which flows in the bronchial 
vessels, exposed to the action of the air, like the portion of this 
fluid which traverses the pulmonary system, lost nothing of its arte- 
rial qualities, and that, poured by the bronchial veins into the su. 
perior or descending vena cava, it was a necessary stimulus for 
the right cavities of the heart, of which blood entirely dark and 
venous, would not have awakened the contractility. But even, if 
the experiments of Goodwin had not proved, that the parietes of 
these cavities have a sensibility relative to dark blood, by virtue of 
which, this stimulus is suflicient to determine their contraction, 
the action of the heart does not depend as closely as has been said, 
on the impression of the blood on its substance, since it contracts, 
though empty, and prolongs its contractions to relieve itself 
of the black blood which fills it, when an animal dies of as. 
phyxia. 

Boerhaave, who admitted one sort of peripneumony depending 
on the obstruction of the bronchial vessels, whilst another, accor. 
ding to the same writer, depends on the obstruction of the pulmo- 
nary vessels, seems to justify, in some measure, the reproach, ex. 
aggerated unquestionably, which some authors have thrown out 
against anatomy, of having rather retarded than accelerated 
the progress of the Hippocratic practice of medicine. The ana. 
tomical analysis of the lungs, or the distinction of the tissues 


ha 


‘ucous membrane which lines the air passages, whilst the real pez 


monest and least serious catarrh, consists in inflammation of the 
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sipneumony has its seat in the parenchyma of the organ, which it 
converts into a hard and compact mass. It is this state that anato- 
mists have long designed under the name of hepatization, because, in 
fact, the substance of the lung has acquired the hardness, the weight, 
and something of the appearance of the liver. ‘The same anato- 
mical researches have shewn that pleurisy consists in inflammation 
of the pleura, and of the surface of the lung, an inflammation 
which sometimes leaves no trace, but which oftener exhibits, on 
the opening of bodies, the pleura thickened and opaque, covered 
with a layer of coagulable lymph, whitish, more or less thick or 
even adhering to the lung.* 

There arise from the surface and from the internal substance of 
the lungs, a prodigious number of absorbents, which may be di- 
vided into superficial and deep seated. ‘The latter accompany thé 
bronchial tubes and penetrate into the substance of the glandular 
bodies situated where those air vessels divide, but collected, in 
greatest number, towards the root of the lungs and at the angle 
formed by the bifurcation of the trachea. ‘These bronchial glands, 
belonging to the lymphatic system, do not differ from the glands of 
the same kind, and are remarkable only by their number, their 
size, and their habitually darkish colour, ‘The absorbents of the 
lungs, after ramifying in these giands, terminate in the upper part 
of the thoracic duct, at the distance of a few inches from its termi- 
nation into the subclavian veine Lastly, the lungs, though endowed 


* These adhesions of the lung to the pleura costalis, are 50 common, that the 
old anatomists considered them as a natural disposition, and-called them liga 
me.its of the lungs, [Et has been believed till now, that these adhesions arose from 
the organization of a substance transuding from the two surfaces, Numerous 
dissections have convinced me, that inall the points where they are met with, 
the pleura has disappeared, that it is decomposed, and that, whether it be at the 
surface of the lungs, or within the ribs and their muscles, it is produced by the 


act ofiatiammation, that itis become cellular, by the thinning of its tissue and 


the separation of its laminw. The pleura thus reduced to cellular tissue, the ad- 
hesion is produced by the first intention, in the same way as in simple wounds 
immediately united. There is no organ that abounds more than the lungs in 
facts important to morbid anatomy, The variety of appearances they exhibit, 
on the opening of bodies, are almost innumerable; and to give one instance, the 
pleura appears after pleurisy in. five perfectly distinct conditions. Ist, 
In its natural state, when the disease being incipient and slight, the resolution is 
effected at the moment of death .—2ndly. When it is red, thickened, ana opake : 
3dly. When it is covered with coagulable lymph: —Athly. When it adheres :—~ 


Sthly. When, in consequence of chronic inflammation » hydrothorax has taken 
place &c.&es 
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with a very imperfect degreé of sensibility, have a. pretty consi- 

derable number of nerves furnished by the great symphathetic, and 

. especially by the eighth pair. 

- It was long believed, on the authority of Willis, that the aerial 
tissue of the lungs is vesicular, that each ramification of the bron- 
chiæ terminated in theirsubstance, in the form of a small ampullula; 

but at present, most anatomists adopt the opinion of Helvetius. 

- According to Helvetius, every air-vessel terminates in asmall lobe, 

or kind of spunge fitted for the reception of air and formed of a 

number of cells communicating together.-These lobes, united by 

cellular tissue, form larger lobes, and these together form the | mass 
of the lungs. } 
The tissue that connects together the different lobes is very dif- 
ferent from that in which the ramifications of the bronchiæ ter- 
mindate; air never penetrates in it, except when the tissue of the 
air cells is ruptured. Ou such occasions, which are not of rare 
occurrence, on account of the excessive thinness of the lamine of 
the air cells of that tissue; the lung loses its form, and becomes 
emphysematous. Haller estimates at about the thousandth part of 
an inch, the thickness of the parietes of the air cells, and as the 
extreme ramifications of the pulmonary vessels are distributed on 
these parietes, the blood: is almost in immediate contact with the 
air. There can be no doubt, that the oxygen of the atmosphere 
acts on thé blood, under such circumstances, since it alters its 
qualities and communicates to it a florid red colour, wheninclosed — 
in a pig’s bladder and placed under a vessel ited with OXYe 

gen gas. . 

~ LXXVI. Every time the chest dilates, in an RE there 

enter into the lungs, between thirty and forty cubic inches of at- 
mospherical air*, consisting, when pure, of seventy-three parts 
of azote, twenty-seven of oxygen; and one or two parts i in the 
hundred, of earbonic acid. 

When the air has been exposed, for a few moments,~in the pul- 

monary tissue, it is expelled by the effort of expiration, but it is di- 


1107 

" * Somé physiologists think that {He quantity of air inspired is much less con- 
siderable. Professor Gregory, of Edinburgh, states, in his public lectures, that 
scareely two inches of air enter into the lungs, at each inspiration. It may be 
proved, however, that this €aledlation i$ inaccurate; either by drawing a ful; 
fnspiration, as was done by Mayow, at the expence of a certain quantity of air 
éontained ina bladder, or by breathing into a vessel connected with a pneuma- 
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winished in quantity and is reduced to thirty-eight inches. Its com- 
position is no longer the same, it contains, it is true, 0,73 of azote, 
but the vital portion fit for respiration, the oxygen, has undergone 
a great diminution, its proportion is only 0,14: carbonic acid 
forms the remainifig thirteen hundredths, and there are sometimes 
found one or two parts of hydrogen. It is besides affected by the 
addition of an aqueous vapour, which is condensed in cold w eather, 
as it escapesat the mouth and nostrils. Itis called the humour cf 
the pulmonary transpiration. These changes, compared to those 
which the blood experiences in passing through the lungs, clearly 
show a reciprocal action of this fluid and of the oxygen of the atmos+ 
phere. The dark venous blood which coagulates slowly and 
which then disengages a considerable quantity of serum abounding 
in hydrogenand carbon, and of atemperature ofonly thirty degrees, 
yields its hydrogen and carbon ‘to the oxygen of the atmosphere, to 
form carbonic acid aud the pulmonary vapour: and asoxygen can. 
not enter into'these new combinations, without parting witha portion 
of the caloric which keeps it in à state of gas, the blood acquires 
this warmth, which ‘is disengaged the more readily, according to 
the ingenious’ experiments of Crawford, as by parting with its 
hydrogen -and carbon, its capacity: for caloric increases in the pro. 
portion of 10: 11.5: | | 

In parting withits carbon whieh , by uniting with oxygen, forms 
the carbonic acid that is thrown out during expiration, the blood 
loses its dark and nearly purple colour, and becomes of a florid red, 
and its consistence increases, from the escape of its hydrogen and 
ofits aqueous parts. Besides, as itabsorbs a certain quantity of 
oxygen, it becomes spumous ‘and light; its concrescibility and 
plasticity increase, and on Joss urine there i is SCAN from it, 

a smaller numa tify. of serum. pis 


| tic apparatus, the air taken à in , by drawing’ a ses inspiration, Or eïse ong 
may inflate the lungs of a dead body, by adapting to the trachea, a stop-cock 
connected with acurved tube to receive the air under a vessel of the same appas 
ratus | Varigus means have been employed to measure the capacity of the chest. 
Boerhaave placed a man ina tub containing water above his-shoulders, he then 
made him take a deep i Inspiration, and measured the height at which the fluid 
rose from the dilatation of the chest, Keïll injected water into the chest of a 
dead body.! Lastly, it has ‘been proposed to inject the bronchial tubes and the 
lobular -tissue into: which they: terminate, with fusible metal consisting of 


eight parts of pewter, five of lead, three of. bismuth, ta whichmay be. added one 
ef mercury. 
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» After parting with its hydrogen and carbon, and combining witli 
oxygen and caloric, in its passage through the lungs, the blood; 
which is become arterial, parts with these two principles, . in pro 
portion as in receding from the heart, it forms new combinations, 
and is converted into oxides of hydrogen and carbon, which, on re- 
ceiving an additional quantity of oxygen, are changed into, water 


and carbonic: acid, when on being carried along with the venous: 


blood, into the pulmonary tissue, ae are exposed to the influence 
of the atmospherical air. Le 

The arterial blood becomes venous, De Rs its oxy gen, #tién 
any cause whatever suspends or slackens its course, as is proved 
by the following experiment of John [lunter.: He’tied the carotid 
artery of a dog, withligatures placed at the distance of about four 
inches from hoch others: the blood contained in: the portion 
of artery included between the two ligatures, on laying open this 


part of the vessel, at the end of a few hours, was found, coagulated | 


and as dark as thatin the veins... The blood contained ‘in an aneus 
rismal, sac, and whichis frequently found ina fluid state, when the: 
internal coats of the artery are but lately ruptured,’ becomes venous 
after remaining init some time. ‘The changes, however, which the 
blood undergoes in its course through the arterial system, are not 
very remarkable, owing to the rapidity with which it flows along 
those vessels; thére is less difference between the blood contained 
in an artery near the heart, and that contained in, an artery at @ 
distance from that organ, than in the blood taken from the veins 


near their extremities, and from the great trunks which deposit it: 


iuto the right auricle. The bloodin the small veins resembles ar- 


terial blood, and frequently in a very copious bleeding, the colour 


of the blood, which, at first, is very dark, gradually, becomes less 
dark, till cal the end of the bleeding, it shews: nearly. 
the same qualities as if arterial; a phenomenon which, as is 
well observed by. the English ts already quoted, | depends 
on the. more. easy. and rapid flow of the blood of the arteries 
into the veins, im consequence of the evacuation of the venous 


system. ‘This observation is a complete refutation of the ag 


sertion of Bellini, who maintains, that when a vein. ‘is. wounded, 


the blood which comes from it, forms a double current, which flows. - 


out at the wound. The above opinion is maintained by highly 


distinguished physiologists, as Haller andSpallanzani, whosupport 


it by experiments performed on the vessels of cold-blaoded ani 
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mals, or on veins without valves. In bleeding at: the bend. of 
. the arm, the blood cannot come from that part of the vessel which 
is above the wound: the valves oppose insuperable obstacles. to its 
retrogade flow, hence. it is very easy to distinguish the red blood 
which comes from the lower extremity of the vein, from that which 
flows from the upper end, and which is poured into the vessel by 
the veins which ALE into it, between the puncture : and the nearest 
valve. 

In its course to the parts among which the arteries are distri- 
buted, the blood, vivified | in its passage through ! the lungs, and 
fitted, as M. Fourcroy says, - for a new life, loses its oxygen and 
caloric... Its capacity for the latter, diminishes, in proportion as 
the oxygen, by combining with hydrogen : and carbon, restores it to 
the venous state. 

_ This.theory of the process by AAA the blood parts with its 
or aèns in its progress along the blood vessels, is rendered still 
more probable, by. recent discoveries on. the. nature of the diamond, 
This substance is the only pure carbon, and ‘that which i is called so 
by chemists, is an oxide of carbon which owes its dark colour to 
the oxygen with. which it.is. combined. Before these experiments, 
it was not easy.to determine the particular condition of the carbon 
which exists so plentifully in.venous blood. | 

. No precise calculation. has yet, been made, of the quantity of 
oxygen absorbed.by.the venous blood, nor of the quantity, employed 
in the combustion of hydrogen and carbon i in Pa lungs, go as to 
form water and carbonic acid. 


‘Is.the. carbon, in yenous. blood, merely combined | with oxygen, 


or is it united with hydrogen, soas te form carbureted. hydrogen ? ? 
It appears to me. more probable, that the oxygen : which is ab. 
sorbed,. by combining with hydrogen, in every part of the body, 
produces the water which dilutes the venous blood, renders. it more 
fluid, and richer in serum than arterial blood; while, by its union 
_with.carbon, itforms an oxide that.gives to the blood the dark 
: colour, which is one of its most remarkable characters. Oa reach» 
ing the lungs, which are real secretory organs, the water iS exe 
haled, dissolved in the air, and forms the pulmonary transpiration ; ; 
the. ese of carbon, completely decomposed by an additional 
quantity: of oxygen, constitutes carbonic acid, which gives to 
the air that.is expired, the power of forming a presipitate in lime 
rater. 
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” Phe absorption of oxygen by the venous blood, explains how | 
the phenomena of respiration are continued into every part of the 
body, and produce the warmth uniformly diffused o¥ er all out 
organs. In propertion as the blood parts with ‘its caloric, for 
which its affinity diminishes agit becomes venous, the parts which 
give out their hydrogen and carbon, combine with it.’ If the 
lungs were the only organs in which éxlorie might be disengaged, 
the temperature of those viscera ought considerably to exceed that 
of other parts: experience, however, shews that the Mi 9° tc 
of the lungs is not sensibly more elevated. | 

This theory of respiration, for which we are eutirely indebted té 
thodern chemistry, is contradicted by no one ‘phenomenon. The 
greater the extent and capacity of the langs, the more frequent is 
respiration, and the greater the warmth and vivacity of animals. 
Birds, whose lungs extend into the abdomen, by various membra- 
nous sacs, and whose bones are hollow and communicate with thé 
lungs, consume a great deal of oxygen, either on account of thé 
magnitude of this respiratory apparatus, or from their frequent, 
and, at times, hurried respiration, On that account, the habitual 
tee of their body, exceeds that of man and mammiferous 
animals, In reptiles, on the contrary, whose vesicular lungs 
admit but a very small quantity of blood, and present to the atmos- 
phere a surface of very limited extent, nd in which respiration is 
performed. with intervals of longer duration, the body” isata = 
temperature is naturally, never rises above seven or "eight | 
ar 

LXXVIL Though the temperature or warmth of the Hod} is 
generally proportioned to the extent of respiration, to the quantity 
of blood exposed, in'a given time, to the action of the atmospheri- 
cal air, it may be higher or lower, according to the degree of the 
vital energy of the lungs. These organs should not be considered: : 
as mere chemical receivers ; they act on the air, digest it, as the 
ancients said, and combine it with the blood, by a power which — 
is peculiar to ‘ei If it were otherwise, there would bé nothing 
to prevent a dead body from being restored to. ‘lifes by inflating 
with oxygen its pulmonary tissue, The ancients alluded to this 
action of the lungs on the air we breathe, by calling that air the 
pabulum vite. Its digestion was, they throug effected in the 
lungs, in the same manner as the digestion, in the stomach, “of other 
aliments less essential to life, and whose privation may be botte for 
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acertain time, while life is endangered, when the acriform nutriment 
ecases to be furnished, to the lungs, ioe the short space of a few 
“minutes. | 
In proof of the vitality of the lungs $, and of the share which they 
bave in producing the chan ges he the blood undergoes i in passing 
through them, I may mention the experiment which proves that au 
animal placed under a vessel filled with oxygen, and breathing that 
gas in a pure state, consumes no more of it, than if it was received 
into the chest, mixed with other gasses unfit for respiration. À 
guinea-pig, placed under a vessel full of vital air and of known ca- 
pacity, will live four times longer than if thevessel contained a {mos- 
pherical, air. No, remarkable difference: ds. al first perceived in 
thes act, of “respiration, but. if the animal remains long immersed i in 
the oxygen, his respiration, becomes more. frequent, his circulation 
more rapid, all the vital functions are executed with more energy, 
The lungs, separate, by a power inherent in themselves, the two 
atmospherical gasses, and this process is eflec ted bya pretty: con- 
siderable power, for, oxygen, in its combination with the blood, is, 
with difficulty, separated from azote. In fact, the blood, euch 
in thin layers, ans dark, when, FREE to the _atmospheri- 
gal air, rés : 
dti is. far, that tbe purity of the air Salaried in the Te. 
ceiver, is th ie more readily affected, as the animal placed under it 
issyounger, more robust, and as his lungs are more capacious. 
Hence birds, x Ww hose langs, are very. large, contaminate a consider- 
| able quantity of air, aud consume more quickly its respirable part, 
_ A frog, on the contrary, will remain a, considerable time, in the 
game quantity. of air, \ without depriving if, of its oxygen,, | 
|The vesicular lungs, of that reptile, as weilas of all oviparous 
| anadiinedacn are: ays) more irritable { than those of w arm-blooded 
sanimals ; they: appear. to. contract, at ‘the will of the animal, The 
frog is without a. diaphragm, attracts the air into its lungs, by 
 swallowing it by. a, real process of deglutition, as Was proved by 
| Professor Rafa,, of Copenhagen, who killed those animals by hold. 
ing) their jaws asunder: for a certain time. They reject the air by a 
contraction, of the lungs, iu the same, manner as in man, the bladder 
empties, itself of BEING.» dh oad 
In birds, whose diaphragm | Is edaally membranous, and contains 
several openings. to transmit the air into the pulmonary appendices, 
the, parietes, of: the thorax are likewise more mayeable than i in 
man and, quadrupeds. Their pectoral muse les are more pow erful, 
their ribs contain a joint situated in the middle of those arche, | 
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which are completely ossified in that class of animals ; and those” | 


a 


iwo portions move on each other, forming, at their point of union, “à 


angles more or less acute, according to the distance of the sternüm 


TE 


from the vertebral column. sedhé FRS, . 


ho lungs} the gills, which supply their ny are small i pastes 
lamin, | generally fourin number, situated on each side, at the 


posterior and latéral part of the head, covered over by à moveable — 
lid, to which naturalists give the name of operculum. The water» 


which the animal swallows, passes, when he chooses, through the 
parietes of the pharynx, which contain several pretty considerable 
openings, is spread over the gills und the pulmonary vessels’ which 
are distributed i in them, then escapes at the auricular apertures, 


when the animal closes his mouth, and raises the opercula, It is — 


not known, whether the water is decomposed and yields its oxy- 
gen to the blood which circülates in the gills, or whether ‘the 


beat 


small quantity of air that is dissolved i in the water, alone serves to — # 
vivify the pulmonary blood. Thé latter opinion seems the most 


probable, if it be considered’ that a fish may be suffocated, by 
_ closing accurately the vessel of water in which it is enclosed. “The 


same result, might, I conceive be obtained, by placing the vessel} 


under the receiver ofan air pump, so as to exhaust it completely. 
Respiration, which is completely under the influence of the 
brain, as far as relates to its mechanism, is less dependent upon it, 


in regard to the action of the lungs on the blood, and the combi- 

nation of that fluid with oxygen, which ‘isthe essential object of — 
that function. The nerves, however, have some influence © 
on that function, ' as well as on the various sécrétions, in 


‘which, according to Bordeu, they are of first-rate importance. M. 


Dupuytren ascertained by his’ experiments, that the division of thé 


cervical portion of the eighth pair of nerves, did not: sensibly — 
affect respiration ; but the animal died with all’ the symptoms of 
asphyxia, when this nerve was divided on both sides. * Death 
took place, in the course of a few minutes, when the experiment 
was performed on horses. Other animals did‘not die $0 soon after ; 
dogs, for instance, have been known to live several days ‘after the 
experiment. By interrupting the communication between ‘the 


lungs and the brain, we paralyze the former‘of these‘organs,’and — 


it ceases to convert the venous into arterial blood. : This fluid; 
conveyed by the pulmonary ärtery, continues of a dark colour, 


«when brought to the left cavities Of the heart ; the arteries corivey 
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the blood without its having received its vivifying principle, in 
passing through the lungs which are paralyzed, by having their : 
nerves tied ordivided. It is easy to-conceive that all organs, for 


want of the stimulus which determines their action, carry. on their bs 


s 


functions imperfectly, and:at last ceaseto act. The-animal. heat is. 
likewise lowered a few degrees, as was ascertained by the above... 
tnentioned physician, who thinks he has established as.a fact, that 
the ligature of the nerves of the lungs does not destroy, but weak, ._ 


_ ens the vital power, which enables them-to take up the oxygen and. 


to give out the carbonic. acid. The brain, therefore, possesses a 
double influence over the function of respiration ; on the one hand, 


it directs its mechanism, by means of the nerves which it sends'to.. - 


the diaphragm, and to the intercostal muscles, and on the other | 
hand, it is through the nerves ‘which arise from the brain, that the . 
lungs have the power of ‘converting dark blood into arterial blood, ~ 
which is the principal phenomenon: of respiration. in 

Experiments performed on.the same subject, by Dr. Gallois, 
subsequent to those I just related, tend to throw some degree of 
uncertainty on their results. Dr. Gallois repeated these experi. 


ments publicly, in my presence, and at the society of the Ecole de 


Médecine of Paris. After dividing the two nerves of the eighth _ 
pair, in a guinea-pig, and after having, by that process, brought 
on a state of asphyxia, he restored life and motion to the animal, . 
by opening the trachea at its anterior part. The blood of the ca. 


rotids, which from red had become dark the moment the nerves. _ 


‘were divided, recovers : immediately its red colour, the motion of . 
respiration is restored, and the animal lives several days after the 
experiment. Whence does this difference arise ; does the division 
of the eighth pair bring on asphyxia, by occasioning a spasmodic 
constriction of the glottis, and by impeding, or even. bese fenced 
obstructing’ the admission of the atmospherical air? > 

LXXVII. Of animal heat. ‘The human body, which is hab. 
tually of a temperature of between thirty-two and thirty-four de- 


brees of Réaumur’s thermometer, preserves the: same degree of 


warmth under the frozen climate of the polar region, as well as un- 
der the burning atmosphere of the torrid: zone, during the most 


_. ‘severe winters’and the hottest summers. Nay further, the expe« 


riments ‘of Blegden and F ordyce in England, and of Duhamel and 
Tillet in France, shew, that the human body is capableof endur- 


ing a degree of heat sufficient to bake animal substances. The | 


Fellows of the Academy: of Sciences; saw two girls enter into an 
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even, in which fruits and animal substances were being baked s. 


Réaumur’s thermometer which they..took in with them, stood at 
150 degrees; they remained, several minutes in the.oven, without 
enffering any inconvenience... » duidw eolucaite Ait. 
All living bodies have a temperature peculiar to themselves, and. 
independent of/ that of the atmosphere. The sap. of. plants does 
_ mot freeze, when the thermometer stands only at.a few degrees 
below zero ; on placing the bulk of a thermometer in a hole in the 
trunk of 2 tree, during winter, the fluid sensibly rises: Now, 
three circumstances remain to be investigated: in the first place, 
what. produces ie living bodies, this inherent and, independent 
temperature? In the. second place, how do these bodies resist the 
_ admission of a greater degree of heat, than that which is naturaLto 
them? ‘What prevents caloric, which has a perpetnal tendency. to 
a state of equilibrium, from passing into a body. surrounded by a 
burning atmosphere? Lastly, how does a body which, resists the 


indluence of} heat,;withstand equally, the destructive influence of — 


an excessive degree of cold, meigioy ten; | and) ot thegin rege 

… LXXIX: ‘Caloric, in a Jatent state, or in eombination with 
bodies, is diséngaged from them,,wheneyer they assume a different 
state; when, from a gazeous; form they become liquid ; or when 
. from being liquid, they become: solid, | Now, living bodies are 2 
kind of laberatories in which all these changes are perpetually 
going on; the blood which circulatesin every part of the human 
frame, is constantly recciving supplies of fresh materials; from the 
thoracic dugt which pours into it the chyle, abounding in natritious 
particles ; from respiration which imparts. to itan aeriform princi. 
ple obtained from the atmosphere; and even, jn spme cases, from 
cutaneous absorption, through which different elements are receiv, 
ed into it. All thesedifferent substances carry along with them 
into the blood, a certain quantity of caloric, which is combined 
with them, and which is disengaged during the changes which they 
undergo, from the influence of the action of the organs, and gives 
out its caloric to the parts among which it js disengaged.  Ofall 
the principles in the blood, which have the power of communica. 


ting heat to the organs, none furnishes a greater quantity than oxy, 


gen, which, during, respiration, combines with the blood in the 
langs,  Gazeous substances, it is well known, contain most.com- 
bined caloric; their state of élastic fl uidity, is entirely owing to 
the accumulation of. that principle, and. they part with it, when 
from any cause whatever, they become Jiquid. : Tis on that ag. 


i 
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count, that the heat of bodies is greater, the more they have the 
power of impregnating their fluids with a considerable quantity of 
oxygen from the atmosphere. For the same reason, as was already 
observed, in animals that have cellular lungs, and a heart with two 
youtileless the blood is of the same temperature as in man; and such 
animals belong, as well as man, te the great class of warm- red. 
blooded animals; a class in which birds occupy the first place, 
from the vast extent of their lungs, which reach into the abdomen, 
and communicate with the principal bones of the skeleton. The 
capacity of the pulmonary organ of birds, i Is not the only cause why 
their temperature is eight or ten degrees higher than that of man ; 
this increase of temperature depends, likewise, on the droits 
frequency of their respiration, and on the velocity of their pulse ; 
on the quickness and multiplicity. of their motions, and on the vital 
activity which animates them: In reptiles which have vesicular 
lungs, and a heart with a single véntricle, whose respiration is 
slow, and performed at distant intervals, the blood, though red, is 
of very inferior temperature to ‘that of man. They have, from 
that circumstance, been calléd cold: red- blooded animals; this nue 
merous class includes fishes, which: possess an organ siipplytne but 
imperfectly the office of lungs. In fishes, the heart which has’ but 
a single ventricle, sends, it is true, to the gills {the organ supply. 
ing the place of lungs is so called) the whole of the blood; that 
fluid, howevé ér, is but imperfeetly vivified i in the gulls, on gece 
of the small quantity of air which can be taken in during the act of 
respiration. Lastly, in white-blooded animals and in plants, the 
combinations with the air being more difficult, the vital energy less 
marked, the temperature differs only by a xp | degrees, from that 
of the atmosphere, and any do not endure heat or cold, so well a 
the more perfect animals. 

The lungs, as was before observed, ‘consuming only a certain 
quantity of air, ‘there is to increa se of temperature, however great 
the quantity of oxygen ‘contained in the atmosphere that is breath- 
ed, as aman who should take a double quantity of aliment, could. 
not receive more nourishment, than if he contented himself with 
the quantity of food proportioned to his wants; for, as the di- 
gestive organs can extract only a certain quantity of chy le, the 
quantity of recrementitious matter would only be greater, if more 
than the due quantity of food were received into the stomach. 
Hence the common. saying, that nourishment comes from: ‘that We: 
digest and not from what we eat. | Li 
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. The-pulmonary organ may, however, act on thé air, with differ- 
ent degrees of power, in robbing it of its oxygen ; and ‘when the 
body becomes ofan icy coldness, in certain nervous and convulsire 
affections, this cold may depend as much on the atony of the lungs, 
and on the spasmodic condition of the chest, which, dilating-with 
difficulty, does not admit the air readily, as on the spasm and ge- 
neral insensibility of the organs, which allow the blood to “pass 
without affecting its component parts: It would be curious to as- 
certain, whether the air expiredjfrom the lungs of a cataleptic, 
contains more oxygen, is less impaired, and contains a smaller quan- 
tity of carbonic acid than the breath of a sound active adult. Per. 
haps it would be fourtd, that in catalepsy and other similar affec- 
tions, the blood does not part with its hydrogen and carbon, that 
it retains its colouring principles, and the different materials of the 
urine, which is voided in a colourless and limpid state, insipid and 
without smell, and in the condition of a mere serosity. 

. The temperature of the body is produced, not only by the pul- 
monary and circulatory combinations; .it is besides developed in 
_ several organs, in which fluid.or gazeous substances become solid, 


by parting with a portion oftheir caloric. Thus digestion, parti- 


cularly of certain kinds of food, is an abundant source of caloric ; 
the skin which is habitually in contact with the atmosphere, decom- 
poses it and deprives it of its caloric.—Lastly, caloric is produced 
and evolved in all parts whose molecules, affected by a double mo- 
tion in ‘consequence of -which-they are incessantly being formed 
and decomposed, by changing their condition and consistence ab. 
sorb or disengage more or less caloric. ‘The great -activity of the 
- power of assimilation in children, is, no doubt, the cause ofthe ha 
bitually high temperataré, at that period of life. The temperature 
of the body is not only one or two degrees higher at that period of 
' life; but young people, after death, preserve, for a longer period, 
‘the remains of vital heat; or rather, as tonicity.does not so soon 
forsake the capillary vessels, life departing reluctantly, the 
combinations from ‘which-caloric is evolved, continue some time, 
even after itis @xtinct. . For the same season, the bodies of per- 
_ sonsthat have died suddenly, retain their warmth;.lang, while an 
~ icy coldnessseizés the-bodies of those. who have:died of a lingering 
. disease; from the ‘slow, nds en tonal abolition. of thes EN 
ws @fhfesT Gel ITA 
| Calorifieation, ‘or the disengégia gs of CAPE ast like: nes Stlte: 
ies place at all times, and may be. considered as belonging tail 
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w¥gans. It was of the utmost consequence, that the internal tem- 
perature of the human body should be nearly the same at all times. 
For, let us, for one moment, suppose, that the temperature of the 
blood should rise to fifty degrees of Réaumur’s thermometer, its 
albuminvns parts,would suddenly ceagulate, obstruct all the ves« 
sels, interrupt the circulation and destroy life. : Whew, therefore, 
from an increased activity of the nutritive combinations, a greater 
quantity of heat is disengaged, the animal economy parts with it; 
anditis taken up, in greater quantity, by the surrounding bodies. 
This accounts for the equality of the temperature of the internal 
parts of the body, in old people and in children, notwithstanding 
the difference of their temperature externally. ‘The difference 
consists in this, that where most caloric is produced, most is given 
out, and though the blood and urine in old people, as well as in 
the young, are at thirty-two degrees, what a difference is there not, 
between the hot and penetrating perspiration which is poured in 
abundance, from the child, and the dryness and coldness of the 
skin in old people; between the sweet and warm breath of the 
former, and the frozen breath of the latter! Hence the opinion 

So generally received and of such antiquity, that old people are 
benefited by cohabiting withthe young. ‘Thus, we are told, that 
David had a young virgin brought to him, that. he might lie with 
her, and get heat in his limbs that were stiffened with years. 

Jf it be true, that in the very act of nutrition, which converts 
our fluids into solids, there is disengaged a considerable quantity 
of caloric: the motion of nutritive decomposition, by which our 
solids are converted into liquids, must cause an equal quantity of 
heat to be absorbed. The objection is a very strong one, and not 
easily got over; it may be answered, by observing, that all living 
bodies, from the instant of their formation, contain a certain quan. 
tity of caloric which they retain, so that this double process. og 
acquiring heat and parting withit, the unavoidable result of nutri. 
tive composition, and decompesition, merely keeps up an Fuel 
brium and maintains the same degree of temperature. 

The blood which becomes saturated with oxygen, in the capil- 
laries of the Jungs, parts with that principle, and disengages its 

caloric, throughout the: capillary vessels of the whole body, of 
which each organ must set free a greater quantity, in proportion 
to the activity of the living priaciple, and to the rapidity: of the 
circulation. _ The parts through which the greatest number of ves 
sels circulate, perhaps give out most caloric, and communicate à 
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portion of it to the organs, which receive but a small quantity of 
blood, as the bones, the cartilages, &c. It is easy to understand, 
why au inflamed part, through which the blood circulates, with 
more rapidity, and whose ‘sensibility and contractility are much 
. increased, is manifestly hotter, to:the feel of the patient and of the 
physician, though, as was observed by John Hunter, a thermome. 
ter applied to the inflamed part, shews a scarcely perceptible in 
crease of temperature. He injected into the rectum of a dog, and 
iuto the vagina of an. ass, a streng solution of exymuriate of mer. 
eury. Acute inflammation came on, the swollen nsucous membrane 
formed, externally, a considerable projection. : Bloed flowed from 
the torn capillaries, yet the thermometer rose very slightly, only 
one degree of Farenheit’s. But however slight that increase of 
heat in the inflamed part, it is very sensibly felt, on'#ccount of the 
extreme sensibility of the organ, whose vital properties are all in- 
creased. The liveliness of impressions being proportionate te the 
degree of the power of sensation, one need mot wonder that the 
patient should experience a sensation of burning heat, in a part im 
which the thermometer indicates no increase of temperature, in 
which it cannot be perceived even by the touch. I have just felt 
a young man’s hand, that is swollen from chilblains ; though the 
pain which he feels in it; seems to him to be occasioned by an accu- 
. mulation of caloric} his handis colder than mine, which is of the 
game degree of warmth ag the rest of my body, and in which I have 
no peculiar sensation. It may, therefore, be laid down as an axiom, 
that the real or thermometrical increase of heat is inconsiderable 
in inftammation, but that it is intensely felt, in consequence of the 
increase of sensibility. 

What is the reason, that during the cold fit of a febrile paroxysm, 
a sensation of excessive cold is felt in a part in whichno diminu- 
tion of heat can be discovered by the touch ? Whence comes the 
burning heat which attends inflammatery fever (causos) 2 2 What i is 
the cause of the difference of the sensations attending the heat of 
erysipelas, bilious fevers and phlegmon, Sc.? These various sen 
sations are owing to the different modilications of sensibility in 
these different diseases. Should this explanation appear unsatis- 
factory, let it be recollected, that however, ageurate the calcula. 
tions may be, that have been made on the subject of caloric or of 
the matter of heat, the existence of caloric itself is hypothetical, 
and that it is not known, whether caloric isa body,.0 or whether 
heat is merely a property of matter, 
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LA X. Ifwe now inquire into the causes which enable the 
body to reste the admission of a degree of heat superior to that 
which habitually belongs to it, we shall: be compelled to admit, im 
all living bodies, a power by means of which they repel an excess 
of heat, and retain the same temperature. Cutaneous perspiration, 
it is'true, acts very powerfully in lowering the temperature, and as 
this evaporation increases with. the temperature, it should seem as 
if this function ‘sufficed ‘to moderate the heat of as ‘iy and to 
restore the equilibrium. fr | 

It is a fact known since the time of Callen,* that the evapora- 
tion of fluids, or their solution in the air, is the most powerful 
means of cooling bodies, and that the mercury in the balb ofa ther 
mometer, may be frozen merely bymoisteming it with æther, spie 
rits of wire, or any other volatile substance, and then exposirig it 
to a dry and warm ‘air.—This method is equally successful in its’ 
application te the haman body, and the hands may be cooled te 
such a degree, as to feel benumbed, by being frequently wetted 
with aspiritueus fluidjand by being moved in a dry and renewed 
air. But) though: cutaneous perspiration operates in a somewhat 
similar manner, and though it may be ranked’ among the means 
which natare employs to preserve the animal temperature ina nearly 
uniform state, it must however be confessed, that it is not the only 

way in which this object is accomplished, and that it does not satis- 
factorily aceownt for this phenomenon, for, the evaporation of the 
fluids contained indéad animal sabstances, does not prevent their 
being roasted on the application of heat, and besides, fishes“and 
frogs have been known to’live and retain their sacle pW in is 
neral waters, nearly ofa boiling heat. uh 4 il 

T thought it right to repeat these experiments, and with this view, 
I placed living frogs in a vessel ‘containing water at fifty degrees 
of temperature, and on taking them out, at the end of ten minutes, 
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E ascertained that they were not so hot äs the liquid; or as pieces 


of flesh which ii kia put into it at the same Wane? RP 
yh + att hy Ë AVYS My at eh “yf 
foe rite +5 [289 HN 1 od teal bre a 


°% "This celebrated physician made this discovery about forty y andar Bee 
has thrown much light on several physico-chemical phenomena, dnd ‘he ATV 
_ ed it ina dissertation entitled: Of the cold produced by evaporating ftids, and : 
of some other means of producing cold, by-Dr,; W. Cullen...) vid to-agiag ort 
Eee ais , Link MURS 
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+ Sce Sonnerat’s voyage to the East Indies. 


220 


- We cannot admit the opinion of Grimaud, that living bodies 
have the power of producing cold; for, as cold is merely the abs 
sence of heat, one cannot allow a postive existence to a negative 
being. 

Habit hase a Debut. rhone on the fonts pe the bail 
possessesy of bearing a degree of heat, much exceeding that which 
is natural toit. Cooks handle burning coals with. impunity ; 
workmen employed.in forges, leave the mark of their: feet on the. 


* burning and liquid metal, at the moment when it becomes solid’ by 


cooling... Many, no doubt, recollect. the too famous instance of a 
Spaniard, wha, became sa generala subject of conversation in Paris # 
this young man, in;making his way through a house on fire, perceiv= 
ed that.the heat was less inconvenient to him than he had imagined, 

He applied himself to bear, -with impunity, the action of. fire, and: 
was enabled to apply. to his tongue a spatula heated. red hot, and: 
to apply, the soles of his feet and the palms of his hands on a red: 
hot iron, or on the surface of boiling oil, : Nothing can equal the. 
absurdity and the exaggeration of the stories that were told of this, 
man, except the ignorance and the want of vera¢ ity of those’ who; 
invented them.—The following is a correct statement of. the feats. 
of this man, who was represented as incombustible and, insensible. 
He passes rapidly along the surface of his tongue, which is covered. 
with saliva, ared hot spatula, the action of which seems merely to, 
dry it, by bringing on an evaporation of the fluids with which. it is 
covered, After carrying the spatula, from the, base to the tip of 
his tongue, he brings it back again into his mouth, and applies it to 
his palate, ta which it communicates a part of its, heat, at the same: 
time that it becomes moistened with saliva. This man having, ina, 
public exhibition, carried, on, too long, the application of the: spa- 


tula, the caustic effects of its heat shewed themsel ves, the epidermis 


was detached; and found coiled, like the outer covering of an oni., 
on, in the clothwhich he used to wipe his mouth. He does not.dip, 
his hands and feet in boiling oil, he merely applies ta the surface of, 
the fluid, his palms and his “ps and he. repeats this frequently, 
with only a short interval between each application. When the 
experiment is carried on, for a certain length of time, there is 
emitted. a,.smell of burnt horn., No one has yet. observed, that: 
though thisman’s hands are not callous, the palms of these, and” 
the soles of his feet are cushioned’ with fat. A: thick layer of fat,” 
which is a bad conductor of heat, separates the skin from the sub. — 
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jacent aponeuroses and nerves ; this Rte ti to a ay de. 
gree, accounts for his imperfect: ‘asibaibidi tl 

Uis pulse, during those experiments, was vou a hundred Le 
© twenty; the perspiration evidently increased, and. sometimes co- 
pious... Every» part of, his, body possesses) the ordinary degree of 
sensibility, maybe, destroyed, by. the protracted application of | 
caustic substances, and would be consumed) by fire, if. applied for 
a sufficient length of time, and:nitric acid would infallibly destroy. 
his tongue if he took any into: his mouth, as it has been said he 
did. | This man, therefore, in no one respect departs from the 
known laws of the animal economy, but,:on the contrary, affords 
an additional proof of the influence of habit on our organs. 

LX XA. «Before bringing to a conclusion this article on animal 
heat, it remains for me to explain how the body resists cold, and 
preserves its temperature, in the midst of a frozen atmosphere. 
‘This cannot be accomplished without an increase of activity in the 
organs, it is only by augmenting the sum of the combinations by 
which caloric is disengaged, that we can succeed in making up fon 
the loss of that principle so necessary to our existence.—W hat is 
the reason that in cold weather, digestion is more active (Iieme 
vero ventres sunt calidiores.. Hipp.), the pulse stronger and more 
frequent; andthe vital energy greater? It is because heat comes 
from the same source, and is produced by the same mechanism as 
the nutrition of the ergans; and that its evolution may go on in- 
creasing, it is’ necessary that the secretions, nutrition, in a words. 
allthe vital” fanctions, should increase, in the same proportion. 

‘Observe, for a moment, a man who is exposed to a moderate 
degree of cold, he feels D ANT PAIE more strength, and is more 
nimble, he walks and exerts himself, the most violent exertions do, 
not appear to him laborious, he struggles:against the disadvantages 
of the debilitating influence ; and provided the cold is not excessive, 
andthebody tolerably vigorous, there is disengaged, within himself,, 
a sufficient quantity. of caloric to make up for the loss of that which 
is caried off by the air and the surrounding bodies. These general 
effects of cold are not'disproved by what happens, whenonly a part 
of the body is exposed to it: Supposing the temperatürea few degrees! 
below zero, there is: felt, at first, à sensation of°cold much more? 
inconvenient, ceteris paribus, than if it'acted'on a more extensive: 
surface. The spot on which the cold air acts, becomes affected 
with a-painful sense of’ pricking, réddens, then inflames ; and if 
this case, inlammationis evidently the result ofa.salutary effort of 


mature which determines into the inflamed part, an extess of the 
vital principle, so that the quantity of heat that is disengaged may, 
correspond to that which has beenabstracted. The effort of this 
conservatory principle is more marked, than if the whole surface of 
the body were at once exposed to/told, because, acting wholly on 
a limited point, of small extent, ‘it operates with more intensity. 

Beyond a certain degree, however, nature .in? vain. struggles 
againstcold; if severe, and if the creature exposed:to it, have not 
the power of sufficient reaction, the part becomes purple and be- 
numbed from the loss of its caloric, vitality ceases, and itmortifies 
and if the whole body isequally exposed te the influence of cold, 
the person is benumbed, feelsa stiffening of bislimbs,stammers, and 
overpowered by an irresistible propensity, yields to a sleep which 
inevitably ends in deuth.: By yielding thus to the illusive sweets 
ef a perfidious sleep,’ many travellers have’ perished after losing 
their way, in the mountains of the old and of the, new world, 
Thus, two thousand soldiers of Charles the twellth’s army pombe’ 
during a siege, in the severe winter of 1709. 

To resist the effects of cold; a certain degree of. troie aud vi- 
gour is therefore necessary ; it is consequently:very injudicious 
to recommend the cold bath to very young children, to delicate and 
nervous women, to perseus whose constitution is not capable of a 
sufficient reaction The evil attending the injudicious use of this 
remédy in the cases that have just been enuterated, _jnstifies the: 
midge ng singular terms in which Galen expressed himself: Let 

the Germans (says this first of physiologists) let the Sarmatians, 
those northern nations as barbarous as bears and lions, plétige 
their children in frozen water; what I write is not aa 2 fee 
them.” | oid mies 

On the other hand, if it be recollected, that there is srithinet us a) 


power of reaction, whieh i increases with use, that motion ae 


ens our organs, it will be readily understood, that cold acts as a 
tonic, whenever i it is not applied to sucha degree, a as to extinguish À 


thé vital power. .- | ted Te Betis à 
» The manner in which enlightened shipaictaied ant at ally tints 


prescribed the cold bath, shews that they were acquainted with 
this tonic effect depending, not on the application of cold, which; 
in itself is debilitating, but on the: reaction :which it occasions. 
Hence along with the cold bath, they are in.the habit of recome. 
mending exercise, a generous wine, bark, nutritious foodyand an 
apaleptic regimen, calculated to excite a salpdaty reaction. rb 


ae 
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: LXXXIT. Animal heat is, therefore, produced by the combina- 
tions of our fluids and solids in the process of nutrition; it is a 
‘furetion common to all the organs, for, as they all nourish them- 
selves, so they all disengage, more or less, the caloric combined with 
the substances which they apply to their nutrition. 

‘Though we are without precise information respecting the 
manner in which a living body resists the admission of a degree of 
heat exceeding that which is natural to it, one may consider cu- 
taneous exhalation, whieh is increased by the use of heating sub- 
stances, as the mest powerful means employed by nature to get rid 
of the excess of heat, and to restore the equilibrium. 

Lastly, the body resists cold, because the organs being rendered 
more active by cold, there is edeisa a quantity of caloric equal 
to that which is carried off by the air, or by the other viel 
with which the body happensto be in contact. 

: LXXXIII. The rapidity of the circulation of the blood 
eect the lungs, is equal to the velocity with which it flows 
in the other organs. For, if on the one hand, the parietes of the 
right ventricle and of the pulmonary artery, are weaker and thin. 
ner than those of the left ventricle and aorta, the lungs, from their 
soft, easily dilated, and spungy texture, are the most easily pene. 
trated by fluids of all our organs. 

The right ventricle. sends. into the lungs a quantity of blood, 
equahto that which each contraction of the left ventricle propels 
into the aorta, and it is not necessary to adopt the opinion of M. 
Kruger, that each contraction of the heart sends into the lungs and 
into the rest of the body an equal quantity of blood, for, in that 
case, the circulation would have been much slower, the length of 
the lungs being much shorter than the whole body. Nor need we 
say, with Boerhaave, that this circulation is much more rapid, be- 
cause the same quantity of blood returns by the extremities of the 
pulmonary artery, and of all the other arteries of the body. 

_, The extension of the palinonary tissue, the straightening of its 
vessels are, no doubt, favourable to the circulation of the blood, 
but if the admission of air did not answer a different pnrpose, the 
circulation would not beindispensably necessary. The blood flows 
from the right ‘into the left cavities of the heart, notwithstanding 
the collapse of the lungs and the creases of their vessels. The air 
which penetrates, at-all times, into the lungs, supports their tissue 
and the vessels ;whichare distributed to it, so that even during ex. 
Piration, the vessels are much less creased, than has beea imagined 
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by several physiologists. : But the changes produced by ithe contact 
of the atmosphere, renovate this fluid, and fit it tolre-excite and’ 
keep-up the action of all the organs; which’ require tobe stimulated 
by arterial blood. If you make a living animal breathe de-oxy. 
genated air, the blood undergoes nochange by its pulmonary cir. 
culation: the left cavities of the heart are no longer duly irritated 
by. this fluid, which . preserves all its venous: qualities 5. their 
action “cp languid, and with it that of all the organs; and! 
in a little while, it ceases altogether. Itis revived: by introducing 
pure air, through a tube fitted to the trachea ; all the parts seem 
to awake out of a sort of lethargic sleep : in rh they are again 
immersed, by depriving the lungs anew of the vital air. | 

The heli mixed in great quantity with the venous blood, un- 
dergoes, in its passage through the ‘heart and the sanguineous 
system, a more violent agitation: its molecules are struck together, 
break on each other, and, thus attenuated, become more perfectly 
intermingled: in its passage through the Es a great part ofthis 
recrementitious fluid is deposited by a sort of internal perspira- 
tion, in the parenchymatous substance of these viscera. Oxydated 
by the contact of the air, re-absorbed by a multitude of inhalant 
vessels, itis carried into the bronchial glands, which are found 
blackened by what it there deposits of carbonic and fuligimous: 
matter. Purified by this elaboration, it returns into the thoracic 
duct, which pours it into the subclavian vein, whence it soon re- 
turns to the lungs, to be there anew subjected to the action of the 
atmosphere: so that there is effected, through these organs, a real 
lymphatic circulation, of which the object is to bring on the dt 
to a higher decree of animalization. 

+ LXXXIV. Of pulmonary cxhalation. it will be remem. 
ER that one of the great differences between the blood of the 
arteries, and that of the veins, consists in the great quantity of 
serum found in this last. It is in the lungs that the’separation of 
this aqueous part takes place, and that its proportion is reduced, 
whether it be, that oxygen gives albumen and gelatine a greater ten- 
dency to concrete, or that the serum, formed by the fixation of oxy 
gen throughout the whole extent of the circulatory system, exhales 
from the arteries,-and thus furnishes the matter of pulmonary ex- 
_halation. - It is scarcely possible to admit the combination of 
exygen with the hydrogen of the venous blood, and that water 
is thus formed from its elements, as: happens when storms) are: 
gathering in the, high regions of the atmosphere, If a similar 
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process can. be carried onin the lungs, without producing  defla- 
gration and the various phenomepa attending the. prodaction of 
‘aqueous meteors;it is probable, that it furnishes, but a small part 
of thé exhalation; and that this humour; analogous: to the, serum 
‘of the blood, exhales, completely forined, from the’ arterial capil- 
Jaries éawifiod’ in the:bronchiz and the lobular tissue of the lungs. 
It is believed, that:the quantity of the pulmonary. exhaldtion is 
equal to that: of the ‘cutaneous exhalation (four: pounds in twenty 
four hours). These.two secretionsare supplemental.to one 
another: when: much water passes ‘off us the pulmonary: exhala. 
4icn, the cutaneousis less, and pice versé. ©, : EF ss 
The -sarface, from: which: the ‘pulmonary D PNA is given 
out, is-equal, if not superior in. extent to that of the skin; -exhala- 
tion and absorption. are-at once carried+on from that. surface» 
-miany ‘nerves are-distributed to:it, and are:almost exposed in the 
tissue of.themembranes which are extremely thin.- Are the mias- 
-mata with which the atmosphere i is sometimes joaded, absorbed by 
the lymphatics, which, it is:well known, have the power of taking 
“ap gazeous substances 3 or doithey merely produce onthe nervous 
and sensible membranes ofithe bronchiæ, and of the lobular. tissue, 
the impression whence Abe: diseases of which they are,the germ 
aisé Pire 2 lite, to S 
A. part of .the olor which i is arate in dia combinations 
which exygen undergoes in-the lungs, is taken up.in dissolvi ing and 
reducing, into vapour, the. pulmonary exhalation, which, is. the 
more abundant, according as respiration is mare complete. Pal 
monary exhalation should be carefully. distinguished , from the 
mucous «matter secreted: within..the bronchiæ. and trachea, and 
| which is thrown-up by a forcible. BPI Oo and forms the matter 
. of what'we spit. | p} 
LXV. Of: aes The. rag ouch Fr merely 
indicating a -want: of pulse, is applied to: any kind of - apparent 
death occasioned by an external cause and suspending respiration, 
as submersion, strangulation, the.diminution of oxygen. in, the 
air inhaled, &c.. The only difference betwéen real death, and AS» 
phyxia,; is, that.in this last state, the principle of life may. de be 
re-animated, whilst, in the other, it is completely extinct. …. 
Asphyxta takes place in drowning, because the lungs, deprived 
of air, no longer impart to the blood which passes through them, 
the qualities essential to the support, of life. The water does not 
find its: way into these viscera: the spasmodic closing of the glottis, 
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prevents its gétting into the trachea and its branches. Yet there 
$s found a small quantity in the bronchiæ, after drowning, always 
‘frothy, because air has mixed with it, in the struggles which pre- 
cede asphyxia. If the body remain long under water, the spasmo- 
dic state of the glottis ceases, water passes ‘into the trachea and 
fils the Jungs. The anatomical examination of a drowned body, 
shews the lungs collapsed, and in the state of expiration; the 
right cavities of the heart, the venous trunks which terminate in 
them, and, generally, all the veins, are gorged with blood,* whilst 
the left cavities and the arteries are almost entirely empty. Life 
ceases in this kind of asphyxia, because the heart has sent to the 
different organs, and especially to the lungs, no blood that is not 
deficient in the qualities necessary to their action; and perhaps 
also, because the venous blood that is accumulated in the tissues, 
affects them by its oppressive and deadly influence. On that ac- 
count, the best way of restoring the drowned to life, is to blow 
pure air inte their lungs. This is done by means of bellows adapt- 
ed to 2 canula introduced into the nostril ; if a proper apparatus. 
cannot be procured, one might blow with one’s mouth into that of 
‘the drowned person, or into his nostrils, by means of a tube; but 
air so expired, having already undergone the process of respira- 
tion, contains a much smaller quantity of oxygen, and is much Jess 
fitted to excite the action of the heart. There remain several other 
Tess efficacious remedies, such as friction, bronehctomy glysters, 
fumigations and suppositories, stimulating HE, and especially 
ammonia. Stimulants taken into the mouth and stomach, the ap- 
plication of fire, bleeding, the bath, electricity, and galvanism. 
The redness and lividity of the face, in persons who are hanged, 
had led to the opinion that death, im such cases, was from apo- 
plexy; but it appears that in the asphyxia from strangulation, as 
in that from drowning, death is caused by the interception of the 
air. To prove this, Gregory performed the following experiment; 
he opened the trachea of a dog, and passed a noose round his neck, 
below the wound. ‘The animal, though hanged, continued to live 
and to breathe; the air entered and came out alternately, at the 
small opening. . He died, when the constriction was applied below 


* Hence the dark and livid colour of the skin and conjunctiva. This last 
membrane is frequently injected with dark blood; the very delicate yeins 
of the brain are considerably dilated, and this viscus is distended with venous 
blood, ‘à “ . : mF > J 
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te wotnd. A réspectable surgeon, who served in’ the Austrian 
‘army, assured me, that he had saved the life of a soldier, by per. 
forming upon him the eperation of PERTE a few mi be 
fore his execution. 

Persons wko are hanged may die, however, from dislocation of 
the cervical vertebra, and from the injury done, at the same time, 
%o the spinal marrew.’ Louis, itis well known, ascertained, that 
of the two executioners in Lyons and Paris, the one dispatched the 
criminals he executed, by dislocating the head at its articulation 
with the neck, while the other executioner destroyed et oy" ia- 
ducing datonbit à 

Of the different mephitic gasédninfit for respiration, some appear 
to bring on asphyxia, merely by depriving thelungs of the vital air 
necessary to the support of Jife; while others evidently affect the 
organs andthe blood which fils, thes, by their Log red and de- 
leterious inAueñce. 

: One may mention among the former, Mme acid; in the 
asphyxia occasioned by this gas, and which of all ‘others, .is the 
most frequent,'the blood preserves its fluidity, the limbs their 
suppleness, and the body its natural warmth, or even a greater de- 
gree of warmth, for some hours after death; for, this kind of 
asphyxia occurring always in avery hot situation, the body, de- 
prived of life; admits an excess of caloric, such ‘as would have been 
resisted, if the vital power had not been suspended. However, in 
this asphyxia, as in the preceding, the lungs remain uninjured ;: 
the right cavities of the heartand the venous system, are gorged 
with a dark but fluid blood. In the asphyxia, on the other hand, 
that is occasioneil by sulphureted or phosphureted hydrogen, &c. 
or by certain vapours whose nature is not well understood, and 
which escape fiom priviés, or from vaults in which a number of 
dead bodies underg go putrefaction; there are frequently found in 
the lungs, dark and gangrenous marks, and death seems the effect 
ofa poison which is the more active, as its particles, exceedingly 
divided and in a gazeous state, aré more insinuating, and affect 
throughout its sur extent,. the nervous and sensible: surface | of 
the lungs. : nir’'y | TES 

Inebriation seldom goes the pani of bringing. on asphyxia, it 
most commenly produces a stupor readily distinguished from the 
affection treated of in this article, by the perceptible, though ob- 
scure pulse, and by the motions of respiration, though these are 
rare and indistinct. On thisaccount, M. Pinel, in his Nosogra. 
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phie philosophique, has pläced'inebriation: and the different kinds — 
of asphyxia, intwo Separate genera ‘of ‘the classmeuroses: . At is 


conceivable; however, that. the ‘muscular: irritability may be so - - 


far impaired. by the use of spirituous liquors, that the heart and 
diaphragm! might lose the power of contraction, which: would - 
bring on'compicte. asphyxia. ment. gidotasy laure as 

» The glottis, through which the atmospherical-air passes, in its way 
to the lungs, ifso'small, that itimay be-readily obstructed) when the - 
epiglottis rising at the moment/ofideglutition; the substance: that is 
swallowed stops at the orifice of: the-lanynx «a @rape seed’ may © 
produce this effect, and it wasin this manner, we are ‘told,’ that 
Anacreon; that lovely poet ofthe: graces -and‘of’ voluptuousness, 
came by his death. ‘Gilbert,'the poet, died ia the sameway, after 
a long and»painful agony. »Argreatic¢ater,/in the midstcf a» feast, 
went into an adjoining room, and did not return;/to the great sure - 
prize of all the guests. He was found stretched ‘onthe floor, 
without any sign of ‘Jife. : Help, given:by ignorant:people, was of 
no usé.. On opening the »body,..a: piece of) muttono was found 
fixed in thelarynx, and: completely stopping) the passage of 
thé airs & move ace iene vhod adbbep aoa iQue 
\ Sometimes a child is born, and shewsno signs of life. When it 
is probable;from the circumstances of the delivery,’ that there has 
been novorganic injury decidedly mortal, it mustrbe considered as: 
a case ofasphyxia, from-weakness;: aud all means employed that 
are recommended in:such cases,» especially blowing in-air into the 
lungs, by means ofa tube introducedinto the mouth or nostrils. It 
is thus, that the Prophet Elisha restored to life the son of the 
Shunammité, a$ tre are informed, in the Second ‘book cf Kings, 
Chapter the fourth. : + : ; sut seodw 2TLOTET MU ) 14170 
1 EXXXVI.1-0f: certain phenomena of respiration, as sighing; - 
sobbing, yawning, sneezing; coughing; hiccup,’ laughing, &c. 
When the imagination is strongly impressed with any object,” when: 
the vital functions are languid, the vital principle seems to forsake 


t 


all the organs, to concentrate itself on those which partake most — 


in the affection of the mind: When a. lover, sin ‘the midst of-an 
agreeable reverie, sighs deeply, and at intervals, à physiologist 
perceives in'that expression of desire,’ nothing but'a long and deep 
inspiration, which)’ by: fully distending the lungs, enables'the blood, | 
colleéted'in the right cavities of the heart, to flow'readily ‘into’ the 
left cavities of that organ. This deep’ inspiration, which jis fre. 
quently accompanied by groans, becomes necessary;:as the motions 
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af hin rendered) progressively. Annet, Aare 20 anse suffi. 
gient to dilate the pulmonary tissue. «4: ; 

Sobbing differs from sighing, | nia in, this, that rea the 
expiration is sine gic sib HR tie divided into digtings } 
periodss» nus 4 PER réal dake 

Yawning is effected ; in. the same manner 3. itis the, eta à es “of | 
ennui, a disagreeable affection, which, to,,use, the: expression of 
Brown, may. be corsidered.as-debilitating or ,asihenic. The, fa. 
tigued ‘inspiratery, muscles ‘have .some difficulty in dilating. the 
chést, the contracted lungs are not easily penetrated by the blood 
which stagnates inthe right cavities ‘of the heart, and produces an 
uneasy sensation, which is,put anérid to, by.a longiand deep inspi, 
ration; the admission of a considerable quantity.of air is facilitated — 
by opening the mouth widely, by the separation of both jawss 
One yawns at theapproachof sleep, because, the agents of inspira- 
tion, being gradually debilitated, require. to be roused, at inter- 
vais. One is, likewise, apt,to yawn-on waking, that the-muscles . 
of the chest may be set for respiration, which is always slower and 
deeper, during sleep. : It.isfor the same reason, that all, animals 
yawn on waking, that the muscles may be prepared for. the con. 
tractions which the motions of respiration require. - The crowing 
of the cock and the fiapping of his wings seem ‘to answer the same 
purpose, It isiu, consequence of the, same necessity, that the nu: } 
merous tribes of birds in -oun.groyes, on the: rising..of the sun, 


warble, and fill the. air with harmonious sounds. , A poet. then — : 


fancies he hears thejoyous hymn, by which the. feathered, cfhronea 
greet the return of the God of light... . 

», While, gaping lasts, the: sr of. Aus de is less distinct, 
the air, as itlenters the mouth,. rushes along the eustachian tubes 
into the, tympagum, and, the unarphaane is-acted IEReR ina diflerans 
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ration ep Pi Las at ae AE oy Rest 
sensation which; follows the oppression that was felt before, ins 
wale initio lead.us to Repeat this ides whenerer we see any, one 
Jamning-, TT His fo ladies 
iano se pe ina Apart seth forcible mana er Asien shih 
the air, expelled.withconsiderable rapidity, strikesagaiust the tors 
tuous masal (passages and occasions a, remarkable noise. : The 
irritation of the pituitary. membrane, determines, by sympathy, 
- this truly convulsive effort of the -pectona) muscles, and particularly - 
of the diaphragm. ) 
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Coughing bears a considerable resemblance to sneezing and 
differs from it, only in the shorter period of duration and the 
greater frequency of the expiratious ; and asin sneezing, the air 
sweeps along the surface of the pituitary membrane and clears it 
of the mucus which may be lying upon it, so the air, when we cough, 
carries along with it the mncus contained : in the bronchiæ, in the 
trachea and which we spit up. The violent cough, at the begin- 
ning of a pulmonary catarrh, the sneezing which attends coryza, 
show that the functions of the animal economy are not directed 
by an intelligent principle, for such an archæus could not mistake, 
in such a manner, the means of putting a stop to the disease, and 
would not call forth actions which, instead of removing the irrita- 
tion and inflammation already existing, can only aggravate 


Laughing is but a succession of very short and very frequent 
expirations, ‘In hiceup, the air is forcibly inspired, enters the 
larynx with difficulty, on account of the spasmodic constric- 
tion of the glottis; ‘it is then expelled rapidly, and striking 
against the sides of that aperture, occasions the adic: noise 
attending it. 

I shall, on another occasion, explain the mechanism of sucking, 
ANT El aud of the efforts by which the muscles of the thorax fix 
the parietes ofthat cavity, so that it may serve as a fixed point for 
the other muscles of the trank and of the limbs. 

_ Respiration is besides employed in the formation of the voice, 
but the voice and the different modifications of which it is capable; 
will form the subject of a separate chapter. 

+ LXXXVII. Of cutaneous perspiration. An abundant vapour 
is continually exhaling from the whole surface of the body, and is 
called the insensible perspiration, when in a state of gas in the air 
which holds it in solution, it then eludes our sight; it is called 
sweat, when in greater quantity and in a liquid form. Sweat 
differs, therefore, from insensible perspiration, only by the condi- 
{ion in which it appears, and it is sufficient for its production, that 
the air should be incapable of reducing it into vapour, - whether 
from an increased secretion by the skin, or from the dampness and — 
consequent diminished solvent powers of the atmosphere. The in- 
sensible perspiration is constantly escaping through the innumera- 
ble pores in the parietes of the minute arteries of the integuments ; 
it oozesin the interstices of the scales of the skin; the air which 
immediately surrounds our body, becomes saturated with it, and 
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carries it off, as soon asit is renewed, There is the greatest re. 
semblance between the cutaneous perspiration and the pulmonary 
exhalation; both are mere arterial exhalations, and the mucous. 
membrane, which lines the canals along which the air is trans 
mitted, is a mere prolongation of the skin into those organs and 
into the digestive tube. The surface from which the cutaneous 
perspiration is exhaled, is not quite so considerable as that from 
. which the pulmonary exhalation. arises, since it is reckoned at only 
fifteen square feet, in a man of middle size. These two secretions 
are supplementary to each other; the increase of the oneis generally 
attended with a sensible diminution of the other; lastly, the mucous 
membrane of the intestinal canal, besides secreting mucus, exhales 
likewise a fluid which increases much in quantity, when thecutaneous 
perspiration is languid, as is proved by the serous diarrheas so fre- 
quently occasioned by a suppressed perspiration. lt must be owned, 
however, that notwithstanding those analogies of structure and func- 
tion, ia the skin and mucous membranes, there exists ‘perhaps a 
still more intimate connexion between its action and that of the 
organs which secrete the urine ; it has always been observed, that 
when this last-fluid is scanty, there is a greater cutaneous perspi- 
ration, and vice versa. ae 

If we examine, with a microscrope, the naked body, Ra 
during summer to the rays of a burning sun, it appears surrounded 
with a cloud of steam, which becomes invisible, at a little distance 
from the surface. And if the body is placed before a white wall, 
it is easy to distinguish the shadow of that emanation. “We may, 
likewise, satisfy ourselves of the existence of the cutaneous perspi- 
ration, by the following experiment: hold the tip of the finger, at 
the distance of the twelfth part of an inch from a locking glass, or 
any other highly polished surface, its surface will soon be dimmed 
by a vapour condensed in very small drops, which disappear on re- 
moving the finger. One may, in this manner, ascertain that the 
cutaneous perspiration varies in quantity, in different parts of the 
surface of the body, for, on placing the back of the hand before a 
looking glass, the latter will be covered by no vapour. : 

No function of the animal economy has been the subject of more 
investigation, nor has any excited the attention of more accurate 
and indefatigable physicians, than the secretion now under consi- 
deration. From the time of Sanctorius, who, in the beginning of 
the seventeenth century, published in his immortal work “ Medi- 
cing statica’ the result of experiments carried on, for thirty years, 


with a patience which very few willimitate, to that of Lavoisier, 
who jointly with Séguin, aided by the resources of the improved 
state of chemistry, instituted an examination of the insensible perse 
piration, we find engaged in this enquiry, Dodart, who*in 1668 
communicated to the Academy of Sciences, which had been founded 
‘put a short time, the’result of his observations at Paris, under a 
climate different from that of Vente, where Sanctorius lived :— 
Kill, Robinson, and Rye who repeated ‘the samé'experiments itt 
England and [réland :—-Linnings who perfornied his iii South Caro- 
lina; and several physiologists of no léss merit, as Gorter, Hart. 
‘mann, Arbuthnot, Takenius, Winslow, Haller, &¢.’ who’ all aimed 
at ascertaining, with more precision than had been done by Sanc- 
torius, the variations in the cutaneous perspiration, according to 
the climate, the season of the year, the'age, the sex; the state 
of health or disease, ‘the hour of the day, and the quantity of the 
‘other sécrétions. | EN 

“According to Sanctorius, of eight pounds ‘of solid and liquid 
aliments taken in twenty-four hours, five were carried off by the 
‘perspiration, and only three inexcrement and urine. Haller con- 
ceives this calculation to be exaggerated ; Dodart, however, car- 
ried it still farther, and maintained that the relation of the pers- 
piration to the solid excrements, was as seven to one. | 

In France andin temperate climates, the quantity of the cuta- 
neous perspiration, and of the urine, is nearly the same; it may 
be éstimated at between two and four pounds in the twenty-four 
hours. We perspire most in summer, and void most urine in 
winter. The perspiration, like every other secretion, is in smaller 
quantity during sleep, than while we are awake ; in‘ old age than 
‘during infancy, in weak persons, andin damp weather, than under 
the opposite circumstances. PR NN nates sa. 3e 

The perspiration may be said to be ina compound ratio of the 
force with which the heart propels the blood into the minute capil- 
lary arteries, of the vital energy of the cutaneous organ, and of the 
‘solvent powers of the atmosphere. ‘The strongest and most robust 
men perspire most; Some parts of’ the skin perspire more than 
‘others, as the palms of the hands, the soles of the feet, the arm 
pits, &c. When the air is warm, dry, and frequently ‘renewed, 
ctitatieous perspiration “is ‘greater, and” the necessity of taking - 
iquid aliment is more urgent, “and morë frequently experienced; 
‘in summer, as every body” knows, a profuse perspiration is brought 
‘60 by ‘passing from the heat of the sun into the shade; ‘and, on no 
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&écasion, is à Copious sweat more easily brought on, than by taking 
exercise in summer, when, on the approach of a storm, the atmos- 
phere, containing a considérable quantity of vapours, and warm 
from the rays of the sun which’ shows itself, now and then, sur- 
rounded by the sa is little dis of pri give insensible 
‘perspiration, © wd ii | | | 

The skin may be Lait with sweat, ithont any increase of 
the éutancods? perspiration; ‘this may happen from dampness in 
the air, or from its being imperfectly renewed. : It must be owned, 
however, that sweating is ‘more frequently occasioned by an in. 
crease of the insensible perspiration, and ‘that the warmth of the 
bed which excites it, acts by increasing'the power of thé organs of 
ciréulation and the energy of the cutaneous system. The body is 
Weakened by sweating, which is seldom the cas, with the insensie 
bie perspiration. A profuse sweat is attended with a very speedy 
exhatistion; thus, in hectic fever, in’ thevsuelte (sudor anglicus) 
and other affedtions: i fl dangerous, itis the cause of a wasting 
‘almost universally fatal. . Rd 

The matter of the insensible perspiration and of the sweat, is, in 
great measure, aqueous. Like the urine,it holds in solution several 
salts, also the volatilized recrementitious matter of animal substances, 
sometimes even acids, as in the case in which Berthoïlet detected 
the phosphoric acid in children affected with worms, in pregnant 
women, in nurses, from whom there exhales an odour mani- 
festly acid. Itmay contain ammonia, and, on certain occasions, 
the smell-enables us to discover that alkali, in the sweat or pers- 
Diration. NAS 

The air which Nes ait our body, does not merely 
dissolve the aqueous vapour which arises from it, but several phy- 
siologists, very reasonably conjecture, that the oxygén of the at- 
mosphere may combine with the carbon of the blood brought to 
the skin by the numerous vessels which are sent to itjandlikewise 
with the gelatine forming: the substance! of the rete mucosum of 
Malpighi. oi 

The experiments of Jurine, of Tingry, and of several pal na. 
turalists, show that carbonic acid is constantly formed onthe sur» 
face of the skin, so that the skin may be considered as a, supple. 
mentary organ to thatof respiration; and ia that point of view, one 


* 


may compare to it, the mucous membranes which are in contact 


with the atmospherical air in the. pagal) fossæ, and in the intestinal 
eanal which #heÿ lings ù bad le: shod y id 
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. ‘Fhe cutaneous perspiration is, likewise, as was before menti+ 
ened, a powerful means of cooling the body, and of keeping i 
while living, in an uniform temperature. The water which is ex- 
haled from the whele surface of the body, carries off from it, im 
passing tato vapour, à considerable quantity of caloric; and it is 
observed that every thing which increases the sa a of calo- 
ric, gives rise to a proportionate increase, of the cutaneous perspi- 
ration and of the pulmonary exhalation, so that a constant equi- 
Jibrium, being kept up between its production and escape, the 
‘animal warmth always remains nearly the same. . 

To conclude, the extremities of the nerves of our organs of sen. 
sation, are all moistened by.a fluid varying in quantity, and which 
maintains them in a softened. state, fayourable to the exercise of 
their functions. . It was likewise necessary, that the membrane in 
which the sense of towch resides, should be habitually kept moist 
by a fluid that should penetrate it throughout; this use of the in- 
sensible perspiration is not Jess important. than the preceding, 
ou which physiologists have bestowed most attention. 
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CHAPTER V. 


oe 


OF THE SECRE TIONS. 


LXXXVIIE, Of the animal fluids. The animal fluids! were 
formerly divided into recrementitious, éxcrementilious; and excre: 
mentocrecrementitious; ‘this division, founded on the uses to — 
which the fluids are subservient, is preferable to any that has 
since been adopted, and in which they are Mer rit to 
their nature. | 

The first class remain in the body and are employed in its nu- 
trition and growth; such as the chyle, the blood, the serosity which 
Jubricates the sai fate of the pleura, of the peritoneum, » and of the 
other membranes of the same kind. ‘The second kind are ejected 
from our body, and ‘cannot remain long within it, without danger; 
such as the urine, the matter of-insensible perspiration and of 
sweat, Lastly, those of the third class partake of the nature @ - 
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the two preceding, and'are, in part, rejected, while another part is 
retained and roy in the support and growth of the organ; 
this is the case with the sativa, the bile, the mucus cf the intestines, 
&c. If one affected to be very minutely scrupulous, one might 


_ consider all the animal fluids as recremento-excrementitious. The 


chyle and the bleod, which are so very nutritious, contain an 
abundance of heterogeneous and excrementitious parts; the urine 
which of all eur fluids is that which may, with most propriety, be 
termed such, contains, likewise, aqueous parts, which, while it 
remains in the bladder, the iymphatics absorb and nu into the 
mass of the fluids. DELL | | 

Of all the modern divisions, Fourcroy’s is the best; Vicq-d’- 
Azir acknowledged its superiority over that proposed by Haller, 
in his Physiology. Fourcroy admits six classes of fluids: Ist, 
those which held salts in solution, as the sweat and urine ; he gives 
the name of saline to such fluids: Sud, ‘inflammable oly fluids, all 
possessing a certain degree of consistence and concrescibility, as 
fat, and the cerumen of the ears, &e. : Sd, the saponaceous fluids, 
as the bile and the milk: 4th, the mucous fluids, as those which 
Jubricatethe internal coat of the intestinal canal: 5th, the a/bumi- 
gous fluids, among which one may rank the serum of the blood. 
The fibrinous fluids, containing fibrina, as the fluid last men- 


tioned. 


In proportion as we advance in our knowledge of animal chemis- 
try, the defects of these divisions become more and more evident. Jn 
short, the animal fluids are so compound, that there is not one 
which does not, at once, belong to several of these classes, and 
whose prevailing element is not sometimes exceeded in aoa 
by materials which commonly form but a small part of them 

+ LXXXIX. The blood ie the reservoir and the common source 


_ of the fluids; these do not exist in the blood, with the qualities 


. which characterize them, ‘unless, after having been previously 


à 


formed by the secretory organs, they have been absorbed by the 
lymphatics and conveyed, with the chyle and lymph, into the circus 
latory system. Let us shortly attend to its nature, although this 

belongs more especially to the department of chemistry. The 
blood is red in man and in all warm-blooded animals, and evs 
some whose temperature is not very different from that of the at. 
mosphere, as in fishes and reptiles. This colour, of a deeper or 
lighter shade, according as the blood is drawn from an artery or a 
vein, varies in its degree of intensity, according to the state of health 
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or weakness. It is of a deep red.in. ee and active persons, pale 
and. colourless in. dropsical patients, and whenever the health is 
weak. By its colour, one may judge of all its other qualities, 
Its viscidity is greater, its saline taste more marked, its peculiar 
smell stronger, whenits colour is deep. . This colour is preduced 
by a prodigious number. of globular, molecules, which move and 
float in an aqueous and very liquid fluid. When the blood is pale, 
the number of these molecules diminishes, they seem to be dissolved 
in cachexia, rig | | 

The microscope, bia affords the only bit of perceiving 
them, does not enable one to determine their bulk and their figure. 
Leeuwenhoek, who brought forward the idea of their being so mi. 
nute, by his calculation that they were one million’th part of an 
inch in size, thought them spherical ;, Hewson says they are annu. 
lar and have an opening in their centre. Others compare them 
to a flatened lentil, with a dark:spot in the middle. They are . 
solid; and formed by a nucleus or red point covered over. by a 
membranous vesicle, which hee sg to be readily. formed and 
destroyed. k 

XC. The blood, when na longer in the course of the circulas 
tion, and on being received into a vessel, parts with its caloric and 
exhales, at the same time, a powerful smell, a gas to which, accor- 
ding to some physiologists (Moscati, Resa, &c.), it owes its vital 
properties, andthe absence of which. is attended with a loss of its 
Vitality; so that its analysis cannot. furnish facts applicable to the 
explanation of the phenomena of health and disease. This odour, 
extremely strong in.carnivorous animals, is very distinguishable in 
man, especially in arterial blood, FE remember retaining it, a whole 
' day, in my throat, after removing the dressings, and suppressing a 
hemorrhage, occasioned by a relaxation of the ligatures, a week 
after the operation for popliteal aneurism, Unless by agitation it 


is prevented from coagulating, as it cools, its consistence increases, 


and, on being laid by, it separates into. two very different parts, the 
one aqueous, more or less red, heavier than common water, and 
evidently saltish; this is called the serum, consisting of water, 
iu which are esta albumen, gelatine, soda, phosphates, and 
muriates of soda. Nitrate of potash, and muriate of lime. 
Serum, though bearing some analogy to the albumen of egg, 
differs from it, in forming, on coagulating, a less solid and less ho. 
mogeneousmass. ‘The albumenis evidently mixed with a portion 
of transparent gelatine, net coagulable by heat. Albumen has se 
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great an attraction for. oxygen, that it is fairto presume, ‘that the 
serum absorbs oxygen and combines, with it, through the very thin 
parietes of the air cells of the lungs, and that it gives to arterial 
blood that spamous appearance whichis one of its distingaishing 
characters. This oxidizement, and the fixation of the caloric 
which accompanies it, equally increase its consistence. It 
does not, however, coagulate; because it is kept in perpetual 
motion by the circulatory action, and. is diluted by a sufficient 
quantity of water; because the animal temperature, which never 
exceeds thirty-two or thirty-four degrees, cannot give a solid form 
to albumen, which coagulates only at fifty degrees of Réaumur’s 
thermometer; and’ lastly,, because as serum contains a certain 
quantity of uncombined soda, which enables it to turn green, vege- 
table blues, this alkali concurs in keeping the albumen in a dis- 
solved state, which it renders fluid, when it has been coagulated 
by the acids, by heat, or by alcohol. 

_ Amid the serum, and on its surface, there floats a red cake, 
spungy, aud solid (énsularubra) which, by repeated washing, may — 
be separated into two very distinct parts. ‘Lhe one is the cruor 
or the colouring matter which, mixes with the water; it is a more 
highly oxygenated and more concrescible albumen than that of the 
serum; it holdsin solution soda, as well as phosphate of iron, with 
an excess of iron. | 

The otheris a solid and fibrous substance, which, after being re- 
peatedly washed has the appearance of felt, the rt of which 
cross each other, are extensible and very elastic. This third part 
of the blood is called fbrina, it is very similar in its nature to muse 
‘eular fibre, and like it, gives out, on distillation, a considerable 
quantity of carbonate of ammonia. Vibrina does not exist in the 
blood ina solid form, but in a state of solution and combined with 
the other constituent parts of the fluid, as is indicated by the ap- 
propriate expression of liquid flesh (chair coulante) first used by 
Bordeu, in speaking of the blood. 

XCI. Ifthe blood be exposed to the action of fire, if it be cal- 
cined and reduced to powder, and if this pulverized substance be 
exposed to a magnet, the presence ef iron will be manifestly seen 
by the magnetic attraction... Authors do not agree in their accounts 
_of the quantity of iron contained in the blood. Menghini says, 
_there is one part in the hundred; others that it isin the, proportion 
of 1 to 303; sothat it is-propable, that this constituent principle 
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of the blood, like all the materials of our fluids, “ey pai in 
quantity, according to different circumstances. 

Blumenbach justly observes, that iron is found only in calcined 
blood; that none is to be found if it be slowly dried. This pecu. 
liarity is no longer surprising, since M. Fourcroy has shown that 
iron existed in the blood, in combination with the phosphoricacid, 
and formed with that acid a phosphate of iron, with an excess of 
its base. This salt becomes decomposed by calcination, the iron 
is set free and is acted upon by the magnet. Physiologists attri- 
bute the colour of the blood, to the preseniee of the oxide of iron in 
that fluid. . 

It is, at present, the received opinion, that the ania colour of the 
blood is owing to the presence of phosphate of iron, which being 
conveyed, of a white colour, into the blood, along with the chyle, 
meets with the pure soda, by which it is dissolved, and from which 
it receives its colour; the colour of the blood is, likewise, owing 
to the oxidizement of the metallic portion, which is in very consi- 
derable quantity in that salt. This solution of the phosphate of 
iron by soda, the oxidizement of the excess of iron, and the ab- 
sorption of oxygen by albumen, constitute, in an especial manner, 
hematosis or sanguificatior, which is principally carried on in the 
lungs. 

The respective stdperae of the three parts into which the blood 
separates spontaneously, varies cousiderably. The serum consti- 
tutes about one half or three fourths of the fluid; the colouring mat- 
ter and fibrina are in inverse ratio of the serum, and it is observed, 
that the more brilliant and red the colour of the blood, the greater. 
the proportion of the fibrous part. ‘The pale, aqueous, and colour. 
jess blood of a dropsical patient contains very little fibrina. In 
putrid or adynamic fever in which bleeding, as is universally 
known, is improper, I have sometimes seen the blood containing 
but a small portion of fibrina, and very slow of coagulating; its tex. 
ture seemed to suffer from the affection under which the muscular 
organs were evidently labouring. In inflammatory diseases, on the 
contrary, the plastic power of the blood is augmented; the fibrina 
is in greater quantity, even the albumen coagulates spontane- 
ously and forms a crust above the serum, which is always in 
smaller quantity. 

XCI. Of the changes on the blood. The fluids not only 
undergo changes in their composition, in their qualities, and nature, 
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when the action of the solids isitself altered, but even the absor- 
bent system may introduce, into the mass of our fluids, heteroge- 
neous principles, evidently the cause of several diseases. In this 
manner, all contagions spread, the virus of small pox, of syphilis, 
of the plague, &c. ‘Thus, in time, the habitual use of the same 
aliment produces in our fluids a crasis or peculiar constitution 
which has, on organized solids, an influence acting even on the 
mind. 9 
A purely vegetable diet conveys into the blood, according 
to Pythagoras, bland and mild principles ;. this fluid excites 
the organs, in a moderate degree, and this check over the phy. 
sical excitement, facilitates the observance of the laws of tem- 
perance, the original source of all virtues, These observations. of 
ancient philosophy, on the influence of regimen, have, doubtless, 
led their authors to exaggerated inferences, but they should not be 
considered as altogether unsupported. .The carnivorous species 
are marked by their strength, their courage, and their ferocity + 
savages who live by hunting, and who feed.on raw, bloody, and: pals 
pitating flesh, are the most ferocious of men; and, in our own 
country, in the midst of those scenes of horror which we have wit- 
nessed, and from which we have suffered, it was observed, that 
rie were foremost in the massacres, and in all the acts of atro- 
city and barbarity, I know that this fact, which was uniformly 
noticed, has been explained by saying, that, the habit of slaying 
animals, had familiarized them to shed human blood. , But though 
{ do not.deny the existence of this moral cause, W bach certainly 
operates, Î think I may add to it, as.a physical cause, the daily and 
plentiful use. of animal food, the breathing an air filled with 
emanations of the same kind, which they inhale, and which 
contribute te their embonpoint, which i is sometimes excessive. 
| As the plasticity and concresibility of the blood are diminished 
in asthenic diseases or of debility, as putrid fevers and scurvy, two 
causes. may be assigned for the hemorrhages which come on. in 
those diseases, viz.: the relaxed state of the vessels and the disso- 
lution of the blood. In scurvy, the tissue of the capillaries is re- 
laxed, its meshes enlarged, red blood passes into them, transudes 
through their parietes, and forms scorbutic spots, I have some. 
times seen those ecchymoses or sanguineous cutancous transuda. 
tions, extend under the skin of the whole of one lower extremity. 
Petechiæ, in putrid fever; are, formed in the same manner, and 
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depend, likewise, ‘on the relaxation of the minute vessels, and 
on the greater fluidity of the blood, whose molecules are less 
coherent, and more readily separated from each other. 

In the summer of the year 1801, I amputated the arm of an old 
man of sixty, on account of a corroding and varicose ulcer, which 
for thirty years had occupied a part of the forearm, and extended 
to the elbow: All who were present at this operation, observed 
that the blood which flowed from the arteries, was not nearly so 
red as that from the arteries of a young man, whose thigh had just 
been taken off, on account of a scrophulous caries of the leg; that 
the venous blood was entirely dissolved, purple, and similar to a 
weak dye ot Geno. This blood ‘did not coagulate, like that of 
the young man, it became fluid and was converted into’ a Mr, 
containing a we colourless clots.’ 

' Those who have endeavoured to find, in the changes undergone 
by the blood and the other Auids, the cause of all diseases, have 
fallen into as serious blunders as thé determined solidists, who main- 
tain that all diseases arise from a deranged condition of the solids, 
and that every change in the condition of the fluids is a consequence 
of that derangement. The believers in the humoral pathology, 
have certainly gone too far; they have admitted that the animal 
fluids might be acid, alkülescent, acrimonious, while we have no 
proof whatever that they ever io, undergo such changes. | The so- 

lidists have, likewise, gone much beyond the truth, in saying, that 
every primitive change in the condition of the fluids is imaginary, 
and that the doctrine of humoral pathology is without foundation. 
Stahl relates* that the blood of a young woman, who was bled 
during a fit of epilepsy, was absolutely coagulated, as if that fluid 
had partaken in the rigidity affecting the muscular organs. Some 
authors say they ] have met with the same appearance ; 1 have, how. 
ever, never been able to discover any sensible difference, between the 
blood of an epileptic patient and of any other person of the same 
constitation, of the same age, and living on the same regimen ; and 
it should be considered, that to make a just comparison of our 
fluids, it is necessary ‘that every thing should be alike in the per- 
sons from whom they aré taken, with the exception of the diffe. 
rence of which we are to judge. In fact, the blood has not the 
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farhe appearatice, and does not coagulate, i in the same manner, 
when taken from a child, a woman; or an old man; from a man 
who lives abstemiously, or from one who lives on a full diet.» 

After enumerating the changes which the bleod undergoes, 
‘one might speak of these which affect the fluids that are formed 
from it, one might attend to the greenish, leek colour, and some- 
times even darkish appearance of the bile, which is not always of: 
the same degree of bitterness; the limpid state of the urine, which 
is voided colourless, without smell or flavour, after a fright, or du. 
ring the convulsive fits of hysterical women; the fetid smell and 
the viscidity of the saliva, when the salivary glands are under mer- 
curial influence;:the milky state of the serum which lubricates 
the parietes of the abdemen and of the viscera which it contains, 
after inflammation of the peritoneum; changes which, almost uni. 
wersally, depend ona derangement of action inthe secretory orgar, 
and sometimes, likewise, on the general condition of the fluids; 
for, a gland cannot, secrete a fluid» endowed with the qualities 
which peculiarly belong to it, unless’ the blood furnish it! with the 
materials of secretion, and unless it-be ina state to bring about a 
due combination of their particles. : When we come:to the article 
of accidental secretions, we shall speak of some of those disorders 
of the fluids, a on & nr condition of the MAN 
OFSANS. 

» RCI On the tr is of blood. is the hidst ! of the 
disputes to which the discovery of the: circulation gaverise, some 
physicians conceived the idea of renovating completely tthe whole 
wass of the fluids, ia persons in whom they might be vitiateds. by 
filling their vessels with the blood of an animal or of a ‘person in 
good health. ; Richard Lower, -known by his! work on’ the! hearty 
first practised it on-.dogs)ir 1665. Two years afterwards, trans- 
fusion was performed at Paris on'menj/it excited’the greatest ex- 
pectations: it was thought, that by this prdeess; called: transfusing 
surgery (chirurgie transfusoire), all remedies would be supers . 
seded, that henceforth, to cure the most serious and inveteraté 
diseases, it would be necessary merely to transfuse the blood of a 
strong and-heaithy man into the veins of the diseased; nay, they 
went so far as actually to imagine they might realize ‘the fabulous’ 
fountain’ of .Jouzence ; they expected no less, than to restore’ 
youthful vigour to the old, by infusing into them the blood of the, 
young, and thus to perpetuate life. All these brilliant chimeras 


soon vanished, some underwent the, experiment, without any re. 
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markable-effects from it, others were affected with the most violent* 
delirium; a lad of fiftéen lost his senses, after suffering two 
months from the most violent fever, The Jegislative autho- 
rity at last interfered, amd prohibited those dangerous experi-~ : 
ments: 
Theexperiments on: Wy. subject of the tranfusion of blood were 
repeated, bat without suceess, at'the Academy of Sciences. Per 
rault opposed this new method, and:showed that’it was very diffé. 
cült for one animal to*exist on the bloed” of" another, that this 
fluid, though apparently thesame in animals of the same age, was- 
as different from it as the features of their face, their temper, &c. 
that an extraneous fluid'was thustintroduced} which conveying to 
the organs an irritation to which they were not accustomed nrust 
disorder:their action, in various ways ;:that if, as-an objectiow to 
what hehad: said, they should-bring forward what takes place in 
grafting, inewhich the-sap of one tree nourishes another of a dif:: 
ferent kind} he would answer, that vegetation does net depend on 
so complicated, norion so“delicate a mechanism, as- the nutrition 
ef animals ; that a hat may be formedof all kinds of stones taken 
at random, but that to build a palace, stones: must be désignedir 
shaped for the purpose, so that a stone destined ' for: an ig will 
not do fer a.walk, nor eveaufor anothenarch*: 
It would Be easy, by means of a curved tube, to transfuse the 
arterial blood of an animal, from a wound in its carotid artery, 
into the saphena vein of a man, into the internal jugular, or into 
some of the cutaneous veins of the fore arm; but it is to be pre- 
sumedy.from experiments on living animals, that it would be very: 
difficult-to transfuse blood imto the arteries; as these vessels, filled 
with blood; during life, do not yield to a greater distention. The 
capillaries, in:whéch.the arteries terminate, become corrugated and 
refuse totransmit‘a:$uid which. does-not act upon them, according. 
to their-wonted sensibility. . Such was-the result of the experiments 
of Professor Buniva;..he observed,.in a living calf, that the-vessels 
_ did not transmit: freely the fluid: Se es was forced into them, tilt 
the'instant when the animal was killed, by dividing the upper paré 
ef the spinal marrow. Attemptshave beem made to turn to usefuk 
purposes these experiments onitransfasion; by limiting the process. 
to: the injecting of medicinal substawces: into the veins. It is’ sins 
gula-, that the moment .a fluid is injected into-the veins of an ani-- 


~ J ® Academie royale des Sciences, 1667, page 37. 
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vane, tt endeavours to perform motions of deglutition, as if the ste. 
stance had been taken in at the mouth. All-these attemps have 
‘Deen too few in mumber, and are not sufliciently authenticated. to 

sgustify their application to the-human-subject. But there is every 
-ceason to believe, that, even with the utmost care, the life of those 
avho should submitite them, weuld:be endangereds so that it is at 
once humane and prudent to abstain from them. 

XCLV. Of the secretions. It has been said, in too generala way, 
that the organs receive from the blood conveyed tothem by the 
erteries, the materials of the fluids which they separate: from it. 
We have seen, that the liver is a remarkable exception to this genes 
ral rule; :the-same observation seems, likewise, applicable to the 
mammex; they appear to receive the elements of their milky se. 
cretion, fromthe kymphatics, which ere so very numereus in their 
structure, aa. | 

One is, therefore, ijustified in saying, that the elements of our 
fluids may be furnished by vessels of every kind, to the organs in 
which such fluids may be elaborated. "The term secretion, what: 
ever its etymolegy may be, denotes that fanction by which an 
ergan separates from the blood, the:materials-ef a snbstance which 
does not exist in that fluid, with its characteristic qualities. : By 
the term secretion, one should not, therefore, understand the mere 
separation of a fluid existing, before the action of the organ Wg 
which it ts prepared. , 

XCV. .The differences ‘between the secreted fluids, are evi. 
dently connected with those of the organs employed in their for- 
mation. ‘Thus, the arterial exhalatien which takes place, through- 
out the whele extent ef the internal surfaces, maintains their conti- 
guity, throws ont an albuminous seresity which is merely the serum 
of the blood, slightly ‘changed, by the feeble action ofa very simple 
organization. The analysis ef the. fluid of ‘dropsys which is 
merely the serosity constantly transuding from the surface of the 
serous membranes, as the plewra.and peritoneum, shows, that it 
bears tbe strengest.resemblance.to the serum of the blood, and 
that it differs from it, only in'the varying proportions of albiptere | 
and of the different salts which itsholds in solution. 

This first kind of secretion, thisperspiraterytransudation, would 
seem to be a mere.filtration, through the pores of the arteries, of a 
fluid already formed in the blood. ‘There is, however, besides, an 
inherent-action in the membranes whose surface it continually Ju. 
bricates. . If it were not for this action, the serum would ‘remain 
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“wnited to the other constituent parts of the fluid, which isin tos 
much motion, and at too high a temperature, to allow of a sponta- 
neous separation. .The term exhalation, which is applied to this 
secretion, gives an incorrect idea of it, for, exhalation, which is 
@ purely physical phenomenon, and requiring the presence of air to. 
dissolve the fluid that is exhaling, cannot take place from surfaces. 
that are in absolute contact, and between which there is ne inter. 
val. The character of this mode of secretion, is the absenee of any 
intermediate substance, between the vasa afferentia and the excres 
tory ducts; the minute arteries and veins which enter into the 
structure of the membranes being, at once, vasa afferentia and ex~ 
cretory ducts.) The fluid sécreted by the serous membranes, though 
bearing a considerable analogy to the serum of the blood, differs 
from it, however, by being animalized in a greater degree. The 
most important function of these organs is, therefore, that, they 
conCur in the common process of assimilation; the office which 
has been long assigned to them. of facilitating the motion of the 
organs which they envelop, by lubricating their surface, will ape 
pear to be of very secondary importance, if it be considered, that : 
respiration is not impeded by adhesions between the lungs and the 
pleura, and that, besides, the brain, which when’ the cranium 
is whole, is completely aa is. ME surrounded 7 a 
serous membrane. ve | 
XCVI. Next in Arder to the serous A which re- 
quires a very simple organization, comes the secretion which takes 
place in the cryptæ, in the glandular follicles and in the mucous 
lacuna. . Each of these small glands, contained within the mem- 
branes lining the digestive canal, the air tubes, and the urinary pass 
sages,and the collection of which forms the amygdala, the arytenoid — 
glands, &c. may be compared to a small bottle with a round bot: 
tom, and a very short neck; the membranous. parictes of these 
vesicular crypte receive a considerable’ number of vessels and : 
nerves. The peculiar ‘action of the parietes. of these different 
parts, determines the secretion of the mucus furnished by those 
glands. ‘These mucous fluids, less liquid and more viscid than 
the serosity which is the product of the first mode of secretion, 
contain more albumen and a gréater number of’ salts, differ still 
more from the serum of the blood, and are Sabie he ig excrementic | 
tious nature. | 11: 
The bottom of these utricular glandulæ, is turned towards the 
parts to which the mucous membranes adhere; their mouth, or 
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neck, opens on thé surface at which those membranes: are in con. 
tact. These kinds of excretory ducts, wider, or narrower, and” 
always very short, sometimes unite, run into each other, and open 
within thecavities. These common orifices, at which several mucous 
glands empty themselves, are easily seen on the amygdalz, towards 
the mucous lacuna of the rectum and of the urethra, at the base of 
the tongue, &c. The albuminous fluid, which is: poured within 
those glandular erypte,: remains some time within the cavity, 
becomes thicker fromthe absorption of its more fluid parts; for, 
there are, likewise, lymphatics within the texture of their parietes. 
When the surfaces, on which they are situated, require to be mois- 
tened, this small pouch contracts, and throws up the fluid with 
which it is filled. The secretion and excretion are promoted: by 
the irritation whieh the presence of the air, of the aliment, or of the 
urine occasions, by the compression exerted by those substances, 
and lastly, by the peristaltic: contractions of the muscular planes 
to which the mucous membranes adhere, throughout the whole ex~ 
tent of the digestive tube. » 

XCVIL. These fluids which differ much from the blood, require 
for their. secretion, organs. of a more complicated nature; such 
organs are called conglomerate glands, to distinguish them from 
the lymphatic glands, which have been termed conglebate. Those 
glands constitute the viscera, and are formed by a number of 
nerves and vessels of all. kinds, arranged in fasciculi and united 
by cellular membrane... A membrane peculiar to the organs, or 
supplied by those which, line the cavities,in which they ave con. 
tained, covers their outer part, and insulates them from the neigh- | 
APN organs. | 

The intimate arrangement of the different parts bik form the 
secretory glands, the disposition of the arteries, of the veins and 
nerves, and the manner in which the lymphatics and excretory 
ducts arise from them, have given rise to endless discussions, and 
formed the basis of former physiological theories.. What follows may 
be considered as a correct abstract of what is known on the subject. 

The respective arrangement of, the similar parts .( parties sim 
luires*) which enter into the structure of the glands and which 
form their proper substance, or parenchymat, is different in each 
of them; this explains their gy RS in the double relation of 


* By, parties similair es, the author means the simple elementary tissues .—See 
the preliminary discourse, page 17. 


+Do the different appearances of the substance of glandular bodies, depend on 
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heir properties and their uses. The arteries are not, as Ruysch 
thought, immediately continuous with the excretory ducts, nor-are 
there intermediate glands between those vessels, as Malpighi con- 
Geived.- It seems mere probable, that each gland has its own pe. 
culiar cellular or parenchymatous tissue, in the areolæ of which, 
the arteries pour the:materials-of the fluid which the gland prepares, 
in virtue.ofa power whichds inherent toit, and which is its distin. 
guishing character. he lymphatics and the excretory ducts 
arise from the parietes:of those cells; and these two kinds of ves- 
sels absorb; the ane set, the secreted fluid which they carry to the 
reservoirs.in which it accumulates, while the other set take up that 
part of the fluid, on which the organ has not completed its action; 
in other words, the residue of secretion. 

- XCVIIL. Of accidental secretions. If-one-wished to extend 
the idea attached to the term secretion, one might say, that every 
thing, in the living economy, is performed by means of the secre- 
tions. What is digestion, but the separation or secretion of the 
chylous or nutritive parts of aliments, from their fæcal or excre- 
mentitious portion? Do not the absorbents concur in this secre- 
tion; may they not be considered as the excretory ducts of the di. 
gestive organ which acts on the aliment, in the same manner as a 
secretory giand acts on the blood that contains the materials of the 
fluid to be elaborated. Respiration, as we have already seen, is 
but a double secretion which the lungs perform, on the ‘one hand, 
of the oxygen contained in the atmospherical air, and on the other 
hand, of the hydrogen and carbon, of the water, and of the other 
heterogeneous principles contained in venous*bleod ; and, as will 
be shewn in the ensuing chapter, nutrition is but a peculiar mode 
of secretion which is different in every organ. It is, therefore, 
euly after a series of very delicate and very complicated separa. 
tions and analyses, that the organs are enabled to make extraneous 
substances undergo such a change of composition, as to render 
them fit for their growth and reparation, 


the different manner in-which the similar parts cross each other, and on their diffe. 
rent proportions in every gland; or do these differences of colour, of density, 
dy means of which we, so readily, distinguish the substance of the liver from 
that of the salivary glands, depend on the existence of a peculiar tissue in each 
organ? This question cannot be answered, in the present state of anatomy. 
The opinion, however, which supposes the different nature of-the glands 10 de- 
pend on the different proportions of those constituent parts, in cach of them, ap- 
pears the most probable, | 
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Thereis every reason to believe, that the phenomena of sen 
sation and of motion, by means of which man keeps up, witlt 
surrounding objects, the relations necessary to his existence, are 
the-result of the secretions of which the blood furnishes the mates 
rials prepared by the brain, by the nerves, by the muscles, 
&c. A plant separates from the earth, in which its roots are 
buried, the juices-which it requires; these juices constitute the sap, 
which, after being filtered through a multitude of canals, supplies 
the different secretions whose products are leaves, blossoms and 
fruits, with gums, essential oils, and acids, All organized. bodies 
are, therefore, so many laboratories, in which numerous: instru- 
ments spontaneously perform various compositions, dewomposi- 
tions, syntheses, analyses, which maybe considered as so many seo 
eretious from the common fluid. 

lf we confine ourselves-in our view of the subject, and:limit our 
attention to man, the principal and almost the sole object of our 
study, we shall see that the different secretions that may. take place 
in him, are extremely numerous and varied, and that a change im 
the condition of one of: his organs; is sufficient to enable it to se+ 
erete a new fluid. Hence inflammation in any gland, is sufficient 
to alter the secretion of the organ that is affected. Ar portion: of 
adipose tissue, on-being affected with inflammation, shall secrete, 
instead of fat, a whitish fluid known by the name of pus The 
pituitary membrane, when inflamed, furnishes a:mucus more fluid 
and more abundant, and which, by degrees, returns to its natura’, 
state, in proportion as the coryza goes off; the serous membranes, 
as the pleura and the peritoneum, will allow a greater quantity of 
serum of a more albuminous quality, sometimes even coagulable 
Fymph,to-exude; at other times, inflammation causes an adhesion 
ef their mA surfaces, and as the inflammatory state varies 
iu intensity, the accidental secretion will likewise vary as to its 
qualities ; thus, the: phlegmonousinflammation which should fur- 
nish, on terminating in suppuration, a whitish fluid, thick, consis- 

tent, and almost without smell, wilhgive-out, if the process is not 
sufficiently active; a serous pus, coleurless, and without consis. 
tence, &c.. For the same reason, the blood vessels of the uterus 
pour out, in some women, a dark coloured blood, while in others, 
they give out a mere rt very slightly, if at all, ica Withe 
blood, 

The menstrual discharge, i in women, is the ste ofa real Seq 

-eretion of the arterial capillaries of the uterus, in the same manner 
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asithose vessels in the pituitary membrane, the membrane which 
lines the bronchiæ, the stomach, the intestines, the bladder, &c. 
pour out blood abundantly, or allow its transudation, when irrita- 
tionis determined to those parts; in hemorrhage from the nose, in 
bleeding from the lungs, or from the stomach, when the vessels are 
not ruptured by external violence. Apoplexy itself, whether san. 
guineous or serous, may, in several instances, be ranked among 
those secretory evacuations, the quality of which varies, according 
to the energy of the capilliaries which produce it. On. opening 
dead bodies, one frequently meets with a collection of blood in the 
ventricles of the brain, in persons who have died from apoplexy, 
yet the most careful examination does not enable one to detect 
the slightest laceration or rupture in one veins or in the arteries 
within the skull. i : | 
The nerves, of which there is always a certain number in the 
structure of the secretory organs, and which are principally 
branches of the great symphathetic* nerves, terminating in various 
ways, in their substance, give to each of them a peculiar sensibility, 
by means of which they discover in the blood which the vessels 
bring to them, the materials of the fluid which they are deatined 
to secrete, and these they appropriate to themselves by a real se. 
lection. Besides, the nerves: communicate to them a. peculiar 
mode of activity, the exercise of which makes those separated 
elements undergoia peculiar composition, and bestows on the fluid 
which is the product of it, specific qualities always bearing acer- 
tain relation to the mode of action of which it is the result. Thus, 
the liver seizes the materials of the bile contained in the blood of 
the vena porte, elaborates, combines those materials, and converts 
them into bile, an animal fluid, distinguishable by peculiar cha- 
racteristic properties subject to certain variations, according as 
the blood contains, in different proportions, the elements of which 
it is formed ; according as the gland is more or less disposed to re- 
tain them, and to blend them together. The qualities ofthe bile de- 
pending on a concurrence of all these circumstances, must present 
as many differences as the blood which contains its elements, and 
the liver may present varieties, with regard to the composition of 


* They are likewise given off, in great number, from the cerebral; thus, the 
salivary glands receive from the seventh pair, from the maxillary nerve, from 
the fifth pair and from the cervical nerves, a number of nerves that will appear 
very great, if the bulk of those slands is considered, | 
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the former and to the activity of the latter. Ifence’ the’ many 
changes in the qualities of the fluid, the slightest of which, not af. 
fecting the health, escapé observation, while those changes which are 
greater and which disorder the natural order of the futctions, 
shew themselves in diseases of which they may be considered as 
the effect, and at other times, as the cause. ‘These changes in the 
condition of the bile (and what is now said applies to almost all 
the secretions of the animal economy), these changes are never 
carried so far as,to make the bile lose all its distinguishing charac- 
ters, it never takes on the qualities belonging to another fluid, it 
never resembles semen, urine, or saliva. 

The secretory glands do not carry on an nfintsentnied action ; 
àlmost all of them are subject to alternate action and repose; nik 
as Bordeu observed, sleep or waken, when irritation affects them 
or their neighbouring parts, and determines their immediate or 
symphathetic action... Thus, the saliva is more plentifully secreted 
during mastication; the gastric juice is poured within the stomach, 
only while digestion is going on ; when the stomach is emptied of 
food, the secretion ceases, and is renewed, when the presence of 
food again excites a sufficient degree of irritation. The bile 
flows more abundantly, and the gall bladder frees itself of that 

which itcontains, while the duodenum is filled by the chymous mass. 
= When,a secretory organ is in action, it determines the motion 
of the parts in its vicinity, or, as Bordeu expresses it, within its 
* atmosphere. A part is said to belong to the department of a cer- 
tain gland, when it partakes in the motion affecting the latter, 
during the process of secretion, or when it is employed in func. — 
tions subservient to that of the gland; these departments are o 
different extent, according to the importance of the action of the 
gland. Thus, one may say that the spleen and most of the viscera 
of the abdomen are of the department of the liver since they receive 
from it, the blood on which they are toact. The liver is also 
comprized in the sphere. of activity of the duodenum, since the dis- 
tention of that intestine irritates it, determines a more copious flow | 
of its fluids, anda more abundant secretion of bile. 

C. The blood which is sent to a secretory gland, before reach. 
ing it, undergoes preparatory changes, which dispose it to furnish 
the materials of the fluid whichis to be separated from it.. We 
have seen, in treating of digestion, how the blood which the vena — 
porte sends to the liver, is fit for the, secretion of bile. There 
can be no doubt, that the portion of blood whichis carried to the 
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testicles, by the Tong, slender, and tortuous spermatic arteries; 
-andergoes changes which bring it nearer to the seminal! fluid. 

The rapidity with which the blood flows into au organ, the 
Jength, the diameter, the direction, the angles of its vessels; the ar- 
‘rangement of their extreme ramifications, which may be stellated, 
as in the liver, in fasciculi, as im the spleen, convoluted, as in the 
testicles, &c. are circumstances whichshould be taken into account 
in the stady of each secretion, since‘all have some influence on the 
nature of the fluid seereted, and on the manner in which the secre- 
tion is effected. : ‘ 

The fluid which labricates the whole extent ef the moveable sur- 
faces by which the bones of the skeleton are articulated together, 
is not exclusively prepared by thé membranous capsules which en- 
velop the articulations.  Æ number of reddish coloured cellular 
substances, placed in their vicinity, co-operate in the secretion. 


‘Though these parts, which were long considered as synovial glands, . 


do not completely resemble the conglomerate glands, and although 
no glandular bodies, nor excretory duets, can be demonstrated in 
them, they cannot, however, but be considered as fulfilling, toa 
eertain degree, the same functions, and one must admit that they 
are of some utility, in the secretion of the synovia,. They are 
always met with; their extent and bulk are always proportioned 
to the extent of the articular surfaces, and to the frequency of mo- 
tiou in the joints near which they aresituated. They are found in 


all animals ; pale and light coloured in those which have been long ~ 


at rest; red, highly vascular and bearing the marks of.a kind of 
_ inflammatory diathesis, in those’which have been compelled to vio- 
ent exercise, as the oxen which are brought to Paris from distant 
PPro viacesi and the wild animals which have been hunted. In 
anchylosis, they are less red and of greater saat, than in a 
healthy state. ee 
W hen, from the irritation attending friction, the fluids are de- 
termined ‘toward: an articulation which is in motion, do they not 
then, by passing through those glandulo-cellular bodies, undergo a 
peculiar modification which renders them fitter for the secretion of 
synovia. This would not be the only instance, in the human body, 
of parts whose action is but secondary and connected with that of 
other organs principally engaged in a secretion whose materials 
are contained in the blood which passes through them, Jt will be 
urged, no doubt, that this preparatory apparatus is not met with in 
fhe neighbourhood of the great cavities: but it should be recole 


fected, that the chemical camposition/and the uses -of the synoviae, 
are not precisely the same as those, of.the fluids secreted: by, the 
pleura or the peritoneum ; and that, besides, the analogy between 
two objects, does not constitute, their identity. | ‘The huinan 
mind being naturally indolent, loves todiscover analogies that stp- 
port it in its weakness, and that may save itthe trouble of seeking 
points of difference. I am aware, that to preve thatthe mechas 
pism of the synovial secretions which exactly, resembles that of the 
Auid which moistens the inside of the great cavities, requires like 
it. but a simple membranous apparatus, it is customary,to repeat, 
in every possible ways that Nature is seanty in her means,-and la- 
vish_ in her results; thatshe preduces from the game cause, a Vas, 
riety of differenteffects, &c. but without pointing out the mani- 
fest absurdity of admitting metaphysical arguments in the natural 
sciences, is. it not-much snore reasonable te acknowledge with 
philosophers, that the primitive cause may, vary in many ways, and 
thatits innumerable modifications, whence arise the difference in 
the effects, exceed the limited powers of our urderstanding? 
Cf. When a gland is irritated, it becomes a centre ef fluxion, 
towards which the fluids are determined fromevery part; it swells, 
hardens, contracts, is in a kind of state of erection, bends on itself, 
and acts on the bleod conveyed by its vessels. Secretion, depend- — 
iug on the peculiar and inherent power of the glandular organ, is 
promated by the slight motion which it receives from the neigh. 
beuring muscles. | The gentle pressure of those parts on the glan- 
-dular organs, is sufficientto keep up their excitement and to assist 
in the separatien and excretion of the fluid: Bordeu, inhis.excel-_ 
Jent work on the glands and on their action, has: shewn that it is” 
not in consequence of the compression which is preduced on them 
by the neighbouring muscles, that they part with the fuid they bave 
prepared, that physiologists were therefore very much in the wrong, 
in saying, that the excretion of a fluid: consisted merely in its 
expression, and in, comparing, under that point of view, the 
glands te, spunges soaked with a fluid) which they give out, ‘on 
being squeezed. . Satastr 
Tho. excretory ducts of organs absorb of ‘reject’ the secreted 
fluid, according as it- affects their inhalant mouths; these canals 
partake in the convulsive state of the. gland; undergo a degree of 
erection, and contract on the fluid to expelit. : Thus, the saliva 
starts from the parotid duct, at the sight, or on. the recollection ‘of’ 
food that has been longed for: thus, the vesioulæ seminales and the 
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urethra (for the reservoirs in which the fluids lie sometime before 
being expelled, may be considered as forming a part of the excre. 
tory ducts), contract, become straighter, and lengthen themselves 
to force to a distance the spermatic fluid. : | 

The thin and transparent ureters of fowls, have been seen to 
contract on the urine which, in these animals, concretes, on the 
slightest stagnation. bit 

After remaining a certain length of time, in that state of excis 
tement, the glands relax, their tissue collapses, the juices cease to 
be conveyed to it as plentifully, they fall into a state of repose or 
sleep, which restores their sensibility, exhausted by too much 
action, Itis well known, that a gland over-stimulated becomes, 
like any other part, insensible to the stimulus, the continued ap- 
plication of which parches and exhausts it, di de 

From what has just been said relative to the mechanism of the 
secretions, it will be seen, that this function may be divided into 
three very distinct periods ; Ist, that of irritation, characterized by 
the growth of the vital properties, and by the more copious acces. 
sion of the fluids, the necessary consequence of that excitement ; 
2id, the action of the gland; that is, its secretion, properly so 
called ; 3d, lastly, the action by which the organ parts with the 
fluid which it has prepared ; this is the last process, itis called ex- 
cretion and is promoted by the action of the neighbouring parts, 
The determination of fluids to the part, the secretion’ atid excre- 
tion succeed. each other; they are preceded by the excitement 
which is the primary cause of all the subsequent phenomena. The 
circulation is, at first, excited; more blood is sent into the part, 
and penetrates into the tissue of the gland. Dr. Murat has had 
occasion to opena considerable number of old men, who died ‘at 
the Bicétre, and who were known to be great smoakers of tobacco, 
He uniformly observed, that their parotid glands, continually 
called into action by that habit, were larger than in those who 
were not given to it, and that they were remarkably red, in 
consequence of the blood» with which they were constantly 
injected, | | 

What is the) office of the nervesin the act of secretion; what 
share has the nervous influence, in the elaboration of the fluids 
furnished by the glandular organs? All the glands which reccive 
their nerves from the system of animal life, such as the lachrymal: 
and saliyary glands, appear, in certain cases, to receive, from the 
brain, the secretory excitation, The influence of the imagina : 
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tion is sufficient to determine it; thus, we shed involuntary tears, 

when the mind is taken up with painful thoughts; and the mouth 
fills with saliva, on the recollection of a grateful meal. In such: 
cases, the influence of the nerves, on the process of secretion,is in=v 
disputable; it is not so, however, with the conglomerate glands 

that receive their nerves from the great sympathetics.. The secre- 
tion of the kidneys, of the liver, and of the pancreas; appears less 
influenced by afiections of the mind ; the brain, besides, has no im- 
mediate connection with these glands; their nerves ‘are, almost en- 
tirely, given off by the great sympathetics ; the kidneys in particu. 
lar, receive no nerves from the brain or from the spinal marrow, 
hence the secretion of urine seems, more than any other, to be in. 
dependant of the nervous influence, 

This great number of secretory organs, constantly engaged in 
separating various secretions from the mass of the fluids, would 
soon exhaust it, if the calculations of physiologists of the amount 
of what a gland is capable of secreting, were not manifestly exage 
gerated. In fact, if we admit, with Haller, that themucous glands 
of the intestinal canal secrete, in twenty four hours, eight pounds | 
of mucus; that, in the same space of time, the en secrete four 
pounds of urine; that the same quantity is lost by the insensible 
perspiration; and again, as much by the pulmonary exhalation ; 
there will be lost, daily, twenty pounds of fluids, almost entirely, 
excrementitious; for, we donot include in that calculation, the 
bile, the tears, nor the saliva and pancreatic fluid, which, in part, 
returns into: the blood after being separated thm it; nor the 
serum which moistens the internal s bo Ha Ske and which i is ie re 
crementitious: 

This exaggeration, in the calculation of the fluids which are 
daily poured out by the different emunctories, is to be attributed to 
the circamstance of having taken the maximum of each secretior, 
without considering that they mutually supply each other; so that, 
when less urine is voided, the quantity of perspiration is greater, 
and-vice versa. Itis very well known, that a violent diarrhea is 
frequently the consequence of sudden cold applied to the skin; 
the fluids, at once repelled towards the intestinal canal, having 
to pass through the mucous glands whose action is greatly in. 
creased. J 

Cll. It has been customary to enumerate, among the glands, 
certain bodies which have truly a glandular appearance; but the 
uses of which are yetunknown. ‘Thus, the thyrdid and thymus 


254 


glands, which are parenchymatous organs destitute of excretory» 
ducts, though receiving many vessels and some nerves, do not ap- 
pear to secrete any fluid, But may not the blood, which is con- 
veyed so plentifully to the thyroid gland, undergo nevertheless 
certain changes, though we may not be able to discover what they 
are, . Besides, may not the lymphatics perform the office of excre- 
tory ducts and convey back again immediately into the mass of the 
blood, the fluid which has undergone changes in the glandular 
body ? The capsule renalesare in the same condition: they have, 


however, in addition, an internal reservoir, a kind of, lacuna, | 


whose parietes are smeared with a viscid and brown coloured su 
stance secreted by the capsule, and which, doubtless, is conveyed 


into the mass of the blood by the lymphatics arising from the pa-, 


rietes of its internal cavity. 


. CII. Of the secretion of aga within the cellular tissuc.» 


This soft tissue whi¢h : is diffused oyerthe whole body, and affords. 


a covering to all our organs, is of use not merely in separating them , 


from one another, and in connecting together the different parts; 


it is, besides, the secretory organ of the adipose substance, a semi, 
concrete oily animal substance whichis found, in almost every, 


part of the body, deposited in its innumerable cells. : The mem- 
branous parietes of these small cellular cavities are supplied by nu- 
merous minute arteries, in which the adeps is separated ; it is con- 


veyed by its specific light weight to the circumference of the column , 


of blood in the vessels, and transudes through the pores in their 
parietes. Its quantity and consistence vary, in different parts of 
the body, and in different persons: there is situated below the 
skin a thick layer of cellular substance (panniculé graisseux) ; itis 
found, in considerable quantity, bétween the interstices of the 


muscles, along the blood vessels, near the articulations and in the: 


vicinity of certain organs, as the eyes, the kidneys, and the breasts. 
That which fills the bottom of the orbit, and which surrounds the 
eyehall, is softish and almost fluid; that which envelops the kid- 
neys and the great joints is, on the contrary, of the consistence of 
suet. Between these two ,extremes, there are many gradations, 


and it may be said, that the animal oil in question, is not exactly : 
the same in any two different parts of the body.. The high tem- 
perature of the human body maintains it in a state of semi fluidity, : 


as may be observed in surgical operations. 


In some parts, itis even absolutely fluid, but its nature is then” 


observed to be greatly changed, it no longer contains any oily: sub- 
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‘stance and differs, but little, from a mere aqueous gelatine, Thus, 
the fluid in the cellular tissue of the eye-lids,of the scrotum, &c. 
has been considered by several physiologists, as absolutely diffe. 
rent from fat.’ It may not be amiss to observe, that' the laminæ of 
the cellular tissue, in such ‘circumstances, yield more readily to 
extension, present a greater surface, form membranous expansions, 
and circumscribe cells of a considerable size, so that the differences 
in the secretion, perfecty coincide with the difference of stracture. 
Itmay further be observed, that the functions of the eyelids and of 
the penis required that they should not contain any fat: :Conside- 
rable deformity, when the person grew fat, would have been the 
consequence of the increased bulk of these parts, and besides, the 
folds of the skin would not have that free motion which their func. 
tions require. No real adeps is ever found within the skull, and 
the utility of this condition is very obvious. ‘Fo how many dan- 
gers would not life have been exposed, if a fluid, so varying in 
‘quantity, and the amount of which may be trebled, in a very short 
- space of time, had been deposited into a cavity accurately 
filled - by an organ which: is shige ie by the slightest come 
pression P 

In an adult male, of codant embonpoint, the Besa. a iy 
adeps isabout one twentieth of the weight of the whole body , it 
is greater, in proportion, in children and in females; for, its quan- 
tity is always relative to the energy of the functions of assimilation. 
When digestion and absorption are performed with great activity, 
fat accumulates within the cellular substance; and if it be consi- 
dered that itis but imperfectly animalized, that it bears the most 
striking analogy to the oils extracted from plants; that it contains 
very little azote and much hydrogen and carbon, like all other 
oily substances, since on distillation it is decomposed, and yields 
water and carbonic acid, with a very small quantity of ammonia ; 
that its proportions are very variable, and may be conside i505 
increased or diminished, without manifestly impairing the order of 
the functions; that animals that spend a great part of their life, 
without eating, seem to exist during their torpid state, on the fat 
which they have previously accumulated in certain parts of their 
body*; one will be led to think, that the state of fat is, toa portion 
of the nutritive matter extracted from the food, a kind of interme» 


~* Marmots and dormice become prodigiously fat during the autumn, they then 
fake to their holes and live in them, during the six winter months, on the fat 
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diate state, through which it has to pass before it cai be assimilated 
to the animal whose waste it is destined to repair. Animals which 
live on grain and vegetables, are always fatter than those which 
live exclusively on flesh. Their fat is consistent and firm, 
while that of carnivorous animals, is almost completely fluid. 

A corpulent man, on having his diet suddenly reduced, sensibly 
becomes thinner, ina very short time : the bulk and vale of his 
body diminishes, from the absorption of the fat which supplies the 
deficient quantity of blood. Adeps may, therefore, be. consi« 
dered asia substance in reserve, by means of which, notwithstand. 
ing the small quantity of food and its want of nutritious qualities, 
Nature, finds wherewith to repair the daily waste. | 

CLV... The use of adeps is not, as has been stated, on the authos 
rity of Macquer, to absorb the acids that are formed in the animal 
economy; that which is obtained, from it, by distillation, (the ses 
baceous acid) isa new product formed by the combination of the 
oxygen of the atmosphere with the hydrogen, the carbon, aud the 
small quantity of azote which it contains. The small quantity of 
this last substance nearly constitutes it into a vegetable acid. Fat 
has aconsiderable affinity for oxygen, and by combining with it, 
turns rancid, after remaining some time exposed to the air. It de. 
prives metallic oxides of a part of their oxygen, and likewise, on 
being triturated with metallic substances, promotes their oxidize- 
ment. In proportion as it absorbs oxygen, its density increases; 
thus oils become concrete by combining with oxygen, and fat ac« 
quires a consistence almost equal to that of wax, which is itself a 
fatty substance highly oxidized. | 

Besides the principal use which we have assigned to dans and 
according .to which, the cellular system may be looked upon as a 
vast reservoir in which there is deposited a considerable quantity 
of nutritive and semi-animalized matter, this fluid answers several 
purposes of secondary utility.. It preserves the body in its natu. 
ral temperature, being as well as the tissue of the cells in which 
it is contained, a. very bad conductor of heat, : Persons who are 
excessively cr deut scarcely feel the most severe cold; the ani 
mals which inhabit northern climates, besides being clothed § in & 


which is accumulated ia all their organs. There is most fat collected in the 
abdomen, in which the epiploon forms masses of a considerable size, When, 
in the spring, their torpor ceases, and they awaken from their sleepy they are» 
far the most part, exceedingly emaciated. 1 af 
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thick. fur, are likewise, proyided witha Considerable qiiantity, of fat. 
The fishes of the frozen seas, the cetaceous animals which seldom go 
far from. the. polar, regions, all kinds: of whales, are covered with 
fat, and. have: likewise à considerable quantity, within, their, body: 
By its unctuous, qualities, . fat promotes muscular, contractions 
the motion of the different organs, the free motion on each) other 
ofthe different -stirfacess, itistretches,.and. süpports the, skins. fills 
vacuities and gives to-our, limbs those roundes outlines, , those, eles 
gant.and graceful, forms peculiar, to the female, body. Lastlys it 
envelop and. covers over, the, extremities ¢ of the. nerves, diminishes 
their, susceptibility, which, is;always in,an inverse ratio of, the ems 
bonpoint, which induced a physician ‘of, ‘merit to say, that the. ners 
yous tree, plantéd.in the adipose and cellular substance... suffers, 
when. from,the, collapse; and the removal of that tissue, its. branches 
are, exposeds, in an. unprotected, ‘state, , to. the: action, © external; 
causes as injurious to them, as, the rays of the sun to a, plant torn 
from its native sail. Ati is, in, fact. observed, that, nervous: people 
are; exceedingly, thin, and,haveran excessive degree, of “sensibilit Ye 
oo much fat, however, is as) injuridus as,too. small, a, jquantity, of 

: J have-seen‘several: persons whose obesity. was suchs that be- 
mo beidg completely incapable of taking the. slightest exercises 
they: ‘werd in; great: danger, of suffocation, . Respiration in, such, 
persons 8,r at, times, iatèrrà pted, by, deëp sighs, and their heart, 
probably onerlonden with, fat,,. expels, with dishulty the blood. | 
within jits, Cavities)»; “ay 

CV. According to den chemist, the use “of. fat: ‘is, 0, een 

from the’system/a part ( of its hydrogen. When the lungs o or liver | 


are diseased, when: respiration. or, the. biliary, secretion. do, not, 


carry oubof the.system, à sufficient quantity, of ;that oily, and,i in 
flammable’ principle, fat. forms in. a; greater, proportions, They. 


_ appeal to:theresulé.of; the | ‘experiment. of shutting up) A. 0058, 


whose. liver is, tobe) fattered,.in, a à, confined cage, placed in.a hot 
and- dark situation, and in, sould with, paste, of which it eats. 
the more greedily, as being unable, to,, stirs, it gratifes, its inclina- 
tionto action; by-exerting the organs. of. ‘digestion. Notyrithstand 
ing this. quantity: oF) food,) the, bird becomes, emaciated, ii ils; affected, 
witha kind of marasmus, its liver, atten Ese? fatten 1 more, fes 
and attains an, enormous size. ;: ù 
‘This.experiment, and many: other facts, prove, », that the secre etians, 
from which analogous products are formed, may mutually, supply. 
each other; but can we admit, the chemical theory of the use. of fat 
21 
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whet we Feeoledt at te in ‘the most epee ‘persons, 
freedom and With no’ slartientys while the’ aimoult respiration at. 
Attending’ pulmonary consumption,” and thé difficalt: flow of the 
bile from än obstruction of the pires are né ace ry goes with 
CARE marastius. SR! | ox 

| Whatever moderates thé activity of the atentnary PAT tends 
to bring on adi} ose plethora. "Phas an inactive state of the mind 
ahd body, profuse ‘pleedings, cdstration, sometimes induce obesity, 
an’ affection i in which the cellular tissue appears affected with atony 
and undergoes’ an actual adipose infiltration; which may be'com- 
pared to that which gives rise to tumours called steatomatons.! 1f 
the’enérgy ofthe heart and artériesis too great, emaciation i is always 
the: Consequences when, ‘on the contrary, the! sancuineous system 
is’ languid, there is formed a merely Ji ining er and: the sent 
| pointiéfa miere state of blodtedness: 1° Gah as 29 


© This incompletely formed’ fluid; which distends the pire in per 


sons ofa leucophlegmatic habit, is-bütan imperfect kind of fat; 
résémbles the marrow or’ the sinacdultayye3 jnice, which ‘is: sr a 
very’ liquid fat, whose consistetice” diminishes when ‘animals be~ 
come lean. lang within the célls of the ‘osseous tissue; in 
cavities whose sides catiniot collapse, and ‘whoseodimensions must 
always remain the same, the marrow, of which they are never free, 
is ‘of différent. degrees of density ;’ and what/aathors ‘say of its: dis 
minished quantity, must be understood as “Re: ng to the diminu- 
tion of its consistence. ” | IY GE OF OMG OIL | on 
OVI) “Pie secretion of the marrow is} like that ofithe: fatyn 


mère artetial transudation ; it'is performed by the medullary mem~. 
brane; which is thin, transparent, and cellular, ‘which lines then 
side of the central ‘cavity of: the long ‘bones, and extends overall’ 
the tels’ do their spungy substances’ The medullary: membrane," 
when ina healthy state, dogs ‘not give any marks/of relative sensi-’ 


bility Ir ait the amputations’ T'have perfortiedy’ avd they have 
not been few, inall the’ operations: of the same kin’ at which £ 
have’ ‘been présent, whatever the boite was, whether it ‘was divided’ 
near a joint or in the middle of its body, I never knew the patient 
complain: of pain; provided the limb’was well supported by the'as-" 
sistants and provided no jerk was given by the operator himself. 
In that operation, the pain occasioned ' by the division of the: skin 
and of the nerves, overcomes every other pain, and I have always: 
séen patients impressed with'the popular prejudice, ‘and expect 


Pao ~~ ri 


iy fur 


ing anxiously the division of the bone, feel quite free from pain, as 
soon as the saw had begun to work. . Nay, several after expres. 
sing, by their cries, ‘the most acute pain, taking advantage of the 
kind of, ease which folluws the division. of the flesh, raise their, 
head, and look on, while the bone, is being sawn through; at once, 
actors and spectators in this last part of a, painful and. bloody : 
operation... ey te Phe tee ba k sw. PORTS 

a Yet the medullary membrane, the injury of which is attended, 
‘ with no pain, while in a healthy state, becomes the seat of the 
most exquisite sensibility in the pains in the bones which mark the 
last stages of the venereal disease ; in the kind of conversion into flesh, 
of the solid bone, known by the name of spina ventosa, as will be 
mentioned, in speaking of the uses of the marrow, in the chapter, 
on the organs of motion and on their action, #4 
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‘CHAPTER VI. 
ON NUTRITION. 


CVII. All the functions which we have hitherto made tte. 
ebject of our study; digestion, by which the alimentary substances 
received within the body, are deprived of their nutritive parts; ab. 
sorption which conveys that recrementitious extract into the mass. 
of the fluids; the circulation, by which it;is carried to the parts. 
wherein it is to undergo different changes; digestion, circulation, : 
absorption, respiration, and the secretions, are but preliminary. 
acts, preparatory to the more essential function treated of in. this 
chapter, and the consideration of which terminates the history of, 
the phenomena of assimilation. AMIE ke 

Nutrition may be considered as the complement of the functions. - 
of assimilation. ‘The aliment altered in its qualities, by.a series of, 
decompositions, animalized and rendered similar to the substance 
of the being which it is to nourish, is applied to the organs whose, 
waste itis to repair; and this identification of the nutritive matter 
to our organs which take it up and appropriate it to themselves,, 


constitutes été on" Thus; there i is accomplished' a real coriver. 
sion of thé aliment into our own substance, ru 
There is incessantly going on a waste of the EN particles 
of the living body, which a multiplicity of circumstances tend to 
carry away fromit; several of its organs are constantly engaged 
in- ‘Separating from it the fluids containing the recrementitious mate- 
rials of its substance worn by the combined action of the air and 


of caloric, by inward fiction and by a at motion that 


detaches its particles. 


Alike, therefore, to the vessel of the Argonauts, so often ren 
paired in the course of 2 long and perilous navigation, that on 
her return, no part of her former materials remained; an animal is 
elas undergoing decay, and if examined at two ‘different 
periods of its duration, does not contain one of the same molecules, 
The experiment performed with madder, which dyes red, the bones 
of animals among whose food it is mixed, proves, most unquestion- 
ably, this incessant decomposition of animated and living matter, 


One has only to interrupt, for a sufficient length of time, the use of 


that plant, to make the uniformly red colour assumed by the 
bones, completely disappear. Now, if the hardest and most solid 
parts, most calculated to resit decay, are undergoing a perpetual 
motion of decomposition and of regeneration; there can be no 
doubt, that this motion must be far more rapid in those whose. 
power of cohesion is much inferior; for example, in the fluids, 
Attempts have been made to assis the period. at which the 
body i is completely renovated ; it has been said, that an interval of 
seven ‘years was required for one set of molecules to disappear and 
be replaced by Others; but this change must go on more rapidly 


in childhood and in youth. It must be slower at a mature ages, 


and must’ require a considerable, time, at a very advanced period of 
life, when all the parts of the body become, ina remarkable de. 
gree, fixed and firma in their consistence, while the vital powers 
become more languid. There can be no doubt, that the sex, the 


habit, the climate in which we live, the Étant we. follow, our 
moi of life, and a variety of other circumstances, accelerate or res 
tard it; so that it is absolutely impossible to ix, with rel degree 


of certainty; its absolute duration. . 

CVILE. Thé parts of our body, in proportion as they undergo 
decay, are repaired only by means of homogeneous particles exactly 
like themselves: were it othewise, their bur: which always re 
mains the same, would be undergoing ; perpetual changes. 


S'y hen, i in consequence ‘of the suidcéssive changes hte TO Has una 
dergone from the ‘action of the organs’ of digestion; ‘ef absorption, 
of the circulation, of respiration, ' ‘and “of” secretion’, thé ‘nutritive 
matter is animalized or assimilated’ to the body which ?t i is to nôu: 
tish, the parts which it moistetis, + retain it and ticofporate it to 
their own Substance. "This nutritive ident tification | THO: “pers 
formed alike i in the brain, in the muscles, in the bones, \&o: Each 
of them appropriates ta itself, » by a'real process of” wasted) ‘whats 
ever it méets with fitted for its nature,” ‘in the fluids: ‘conveyed! toit 
by the different kinds of vessels, but ‘especially by’ the arteries sit 
leaves unaffected, the remaining “heteregeneous particles: ‘A bowe 
is a secretory organ, around’ which phosphate af lime is ‘deposited ; ; 

_the’ lymphatic vessels which, in the process’ of nutrition,’ ‘perform 
the office of excretory ducts, remove that saline substance, when jit 
has lain sufficiently long in the’cells of its tissue.’ Thé same hap- 
pens to the muscles, with regard to fibrina, and to albumen with 
regard to the brain: every part appropriates to itself, atid’ con- 
verts into à solid form, those fluids which are of the same naturé; 
in virtue of a power of which the term affinity of ‘aggregation; 
used in chemistry, aves an idea, and of wen it is ihe the 
emblem. | JL 

The nutrition of a part requires that it should be gril ‘of 
sensibility and motion; by tying the arteries and nerves. of a part; 
it cannot be nourished nor can it live. The blood ‘which flows 
along the veins, the fluid conveyed by the absorbents, contain, in 
a smalier proportion than arterial blood, vivifying and reparatory 
particles. It is even, commonly taegHt, that the lÿmph and 
yenous blood. contain no directly nutritive particles. AS to the 
éhare which the nerves take in the process of nutrition, that is not 
yet completely determined. A limb that is paralized, by the divi- 
sion or tying of its nervy es, or by, any other affection, sometimes re- 
tains its original size and plumpness ; most frequently, however, 
though perhaps for want of motion, it Becomes sank se 
and shrinks, in a remarkable degree, | 
# OLX, :: We should be enabled ‘to understand the process. of nu- 
trition, ‘if after having accurately determined the difference of 
composition’ between our’ food; and the substance itself. of our 
ergans, we could see how each function robs the alimétits of their 
qualities, to assimilate them to our own bodies; arid what share 
each function takes in the transmutation of the pu particles 
into our own substance. To illustrate this. point, suppose a man 
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to live exclusively on vegetable substances which, in fact, form the 
basis of our food; on whatever part of the plant. he may, x whe- 
ther on the stem, on the leaves, on the blossoms, on the seeds, or on 
the root; carbon, hydrogen, and oxygen enter into the compo- 
sition of. these .yegetable; substances, which, by a complete, anae 
lysis, may all be resolved into water and carbonic acid. To these 
thrée constituent. principles, there is frequently united a small 
quantity of azote, of salts,.and of other materials, in different pro. 
portions. - If then, we examine the nature of the organs in this 
man, whose food is entirely vegetable, it will be found that they 
are, different in. their composition, and far. more animalized than 
that kind of food:; that azote predominates, though the vegetable . 
substance pti none or only a very small quantity, that new 
products, undistinguishable in the aliments; exist, in considerable 
quantity, in the body which i is fed on them,, and appear produced 
by the very act of nutrition. | 

- The essence of this function Is, pon to ASA the nutritive 
matter undergoa more advanced state of composition, to deprive it 
of a’portion of its carbon and of its hydrogen, to make azote pre- 
dominate, and to produce several. substances, which did not exist in 
it before. All living bodies seem to possess the faculty of compo. 
sing and» decomposing the substances by means of which they are 
maintained, and to form new products; but they possess ity im va- 
rious degrees of energy. ‘The sea weed, from the ashes. of which 
soda is obtained, on being sown in a box of soil, in which there is 
not a single particle of that alkali, and watered with distilled water, 
will no longer contain it, as ifi thad grown on the sea shore, in the 
midst of marshes constantly inundated by salt and brackish water,* 

Living bodies then, are real laboratories, in which there are car« 


* Tam unacquainted with the details of the experiment referred to by the 
author; he quotes it, I conceive, to shew ‘that the power which, he says, is. 
common to all living bodies, of producing a substance not supplied to them 
from without, is not possessed, in the same degree, by all bodies endowed with 
life : since the sea weed here alluded to, does not possess it, inan equal degree, 
when watered with distilled as withsea water, This, I apprehend, is the author’s 
meaning, though the text is somewhat obscure, and would almost lead,one ta 
believe he méant, that no alkali whatever can be obtained from the sea plant 
under the circumstances he states, “* L’algue marine dont les cendres fournissent 
“ Ja soude, semée dans une caisse pleine din terreau qui ne contient pas | un seul 
“ atome de cet alkali, arrosée avec léau distillée, ne le fournit plus cornme si elle 
“ avoit pris Sa croissance au PAU des marais due oi és par leurs eaux 
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tied on combinations and déedimpositions which art cdtinot imitate? 4 
bodies that appéar ‘to us simple, as soda and silekx, séém to be 
formed by the inion of their eonstituent'partictes ; while other bo- 
dies, whose composition we do not understand, undergo'a an irresisti- 
ble decomposition ; ‘hence, methinks one may infer, that the power 
of Nature i in the composition and deéoniposition of hod ig nt CX= 
| teeds that Of chemistry, diese pire: 4 | 134 
Straw and cereul plants contain’ an enormous ‘quantity of silex; 
even when the “earth in which | “they grow ‘has been carefully de- 
prived ofits siliéeous particles. ” Oats, particularly, contain a cons 
siderable quantity « of that vitrifiable earth; the ashes’ obtained by 
burning its seed, où being analyzed by Rat of the ‘nitric acid, 
were found by M. Vanquelin, 1 to contain 3697." of pure silex ine 


7000 


dissoluble à in “that atid, and 0, 7393 0 of Phosphate: gh lime out 
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in A 
“The ‘excrements. ‘of a het,” fed, for ten day 8, on vats: ignty olf 
being eiiaada and analyzed by. ‘the “same ‘chemist, produced twice 
as much phosphate and carbonate ‘of lime as was Contaitied it the 
oats, witha small deficiency in the be ed vs silex, which micnt 
ter; a transmutation dependiu dé où ‘the Are "of an uns 
known principle, to the amount of nearly five times its own 
weight*. i eng” Jed) 
CX. A substance to be fit for our nourishment, Howa be ca- 
pable of decomposition and fermentation ; thatis, capable of under- 
going an inw ard and spontaneous change, so that its elements and 
relations may} ‘be altered. This spontaneous susceptibility of de- 
composition, excludes from the class of aliments, whatever i is not 
organized and is not a part of a living body; thus, mineral sub- 
stances absolutely resist the action of | our organs aud are not con. 
‘vertible into their own substance, ‘The | common principle ex. 
tracted from alimentary substances, hewever vatied they may be, 
the aliment, as ‘Hippocrates terms it, is, most probabl “a compound 
highly subject to decomposition and fermentation ; ; this is likewise, 
the opinion ofall those who have endeavoured to DÉS NEC its na- 
ture. . Lorry thinks it, is a mucous substance; Cullen says it is 
saccharine ; Professor Hallé considers it as an hydro. carbonous 
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°* See the "Anhales! ae Chimie, and the Systeme des Connaissances Re 
de Fourcroy, Tome X, page 72, + 4 7, 


oxide, which. differs; from,the, gxalic acid, only i in: containing - ‘2. 
smaller aan of oxygen, dti is, evident, ‘that, these three | ele 
combined i in, different proportions, foi. the mucous and saccharin 
substances ; ‘aid the base of the | oxalic acid, On analyzing the ani: 
mal substance; by : means of. the nitric acid, it i is reduced, to- _this 
last base, by depriving it of a considerable quantity of. azote which. 
constitutes, 1! its most. remarkable characters) 1, à ath 

. But; whence, comes this enormous quantity ¢ of MATE How hap: 
pens bie that. the, flesh of, 2 Y man, living exclusively. on Negetabless 
of a man east emanimal f food? “Respiration. does mot introduce a 
single particle of azote in our, “fluids; this gas comerout of t the lungs 
as,it entered 5 ‘the oxygen, along is, diminish ed, in uantitys. Might 
not one suspect that this element of animal substances is a product 
of, the vital action, , and. that instead of receiving _ it from our 
aliments, we form it within ours: eles), by; an act that i is Iyper-chen 
mets pthat is, which chemistry cannot,imitate®?. (ies tae 

GR ii has. een pat that the hyde palin we 
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tube, or halos! iti is furnished by. the ee of ‘the ‘fluids 
within that cavity. The intestinal fluids extricate ‘azote “which 
combines with the alimentary mass, and occupies the place of the 
carbon which the oxygen has taken: from it, to form c carbonic acid. 

On reaching, the lungs, and being, again ‘exposed to the: action. of 
the, oxygen of the atmosphere, this gas robs it of a portion of its 
carbon, and as.it duree the azote of they yenous De it brings 


cal, oxygen. “disengages its carbon, and, completes ‘its, “ aotisution. 
The cutaneous or gan is perhaps to the lymphatic system, w what’ the 
pulmonary ( organ is tothe sanguineous system. fs 4 

The animalization of the animal substance i is therefore effected, 
principally by the loss of its carbon, which i is ‘replaced. by the excess 
of azote in the animal fluids. These maintain ‘themselves, in this 
manner, in a due temperament ; for, continually. pasting with the 1 


tse ig 


* The late experiments of Messrs, Allen and Pepys prove that when ananimal 
is made to breathe pure oxygen, the blood disengages a certain quantity of azote 
and absorbs an equal quantity of oxygen, Philosophical Transactions, 1809... : 
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&arbonous principle in the intestinal, pulmonary, and cutaneous 


combinations, they would, be. over. animalized, if an additional. 
quantity of chyle did not seize the azote, which is in excess. Still, 
this theory does not account for the formation, of the phosphoric 
salts, of the adipocere, and a variety of other products: but without 
adopting it, to the full, one may presume, from the experiments 
and facts on which it rests, that the oxygen of the atmospherical 
air is one of the niost powerful agents employed by Nature, in 
the transformation of the aliments we live upon, into our substance. 
How are those animals nourished which live solely on more 
animalized flesh, that is containing a greater quantity of azote, 
and a greater proportion of ammonia than their own substance. 
Lu such a case, the assimilation of the aliments, consists in their 
desanimalization either, by the co-operation of all the organs, or 
by the sole action of the digestive organs, by tlie combination of 
the gastric juice with the other fluids. | ae Li 
_ The constituent elements entering into the composition of our 
organs, whether coming from the exterior, or formed by the vital 
power itself, are thrown out of our body, by the different emünc- 
tories, and cease to forma part of it, after remaining within it, for 
a limited time. The urine carries along with it, an enormous 
quantity of azote, the lungs and the liver rid us of the carbon and 
of the hydrogen; the oxygen which contains eighty-five parts int 
the hundred, in the composition, of water, is evacuated by means of 
the aqueous secretions which carry off, in a state of solution, the 
Saline and other soluble principles. Fin hela: Lis 
Among those salts there is one} but little soluble, and which, 
Hieyertheless; is, of primary consequence amoug the constituent 
principlés of the animal economy. Phosphate, of lime, in fact, 
forms the base of several organs, it, almost entirely, forms the os- 
Seous system, at an advanced, period of life; all the white organs ; 
all our fluids contain a.remarkable quantity of that substance, of 
which the economy rids itself by a kind of dry secretion. The 
outer covering is, in all animals, the emunctory destined for that 
purpose; the annual moulting ,of birds, the. fall of the hair of 
quadrupeds, :the renovation of the scales of fishes and reptiles, 
carry off, every year, à considerable quantity of calcareous phos. 
phate. Man is subject to the same laws, with this difference, that 
the dunual desquamation of the epidermis, is not under the abso- . 
lute influence of the seasons, as in the brute creation. The human 
epidermis is renewed annually, as well as the hair on the head and 


3 


2 


266 


‘on the body ; but this change is brought about gradually, and is 
not completed in 4 seasôn ; it does not take place in the spring, as 
in most animals, nor it ert thi with the fall'of the leaf, though at 
these two periods, the hair falls Of in greatest quantity, and the des. 
quamation of the cuticle #s most active. ‘Fhese two phenomena 
Fast throughout the whole year, asin southern climates, the fall of - 
the leaves and the renovation of vegetation are continually going 
on. A’ will be mentioned, in speaking’ of the functions of genera. 
‘tion, man living in @ state Hop society, and enjoying all the advan. 
tages of civilization, ¥s not as much under the influence of the sea. 
‘sons as the inferior animals. One cannot, however, but observe, 
‘that the successive shedding and renewing of the epidermoid parts, 
‘as the cuticle, thé nails, and the hair, are among the most effective 
means which nature possesses of parting with the phosphate of 
lime, so abundant in alf animals, and which, nevertheless, is so 
insoluble and consequently so unfit to be carried out of the system, 
along with the excrementitious fluids. This effect is very remarks 
able, on the termination of several diseases, in the salutary reno- 
vation of the solids and fluids which takes place during conva. 
léscence. The hair ceases to grow on the bald head of an old 
man; his perspiration dinrinishes; may not this be the cause 
“of the great quantity of calcareous salts, of the ossification’ of the 
vessels, of the induration of the membranes? 

CXII. - “What is the ultimate result présentéd to us, by this 
series of functions, linked together, growing out of one another,and 
all acting on the matter of nutrition, from the moment it is re. 
ceived within the body, till it is applied to the growth and repara- 
tion of its organs? It shows us man living within himself, unre- . 
mittingl y employed in converting, into his own subtance, heteroge- 
neous substances, aud reduced to an existence purely vegetative, 

“inferior even to the greater part of organized beings, in his powers 
of assimilation. But how high is he not placed above them all, 
in the exercise of those functions we are now about to contemplate, 
functions, which raise him above his own nature, which enlarge 
the sphere of his existence, which serve him to provide for all his 
wants, and to keep up, with all Nature, those manifold relations 
which web ope to ri bi sei 


- 
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FIRST CLASS. 


SECOND ORDER. 


kr 


Functions which tend to the preservation of the Individual, 
by establishing his relations with the beings that 
surround him. 
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CHAPTER VII, 


= 


OF SENSATIONS. 


CXIII. We have already seen, how the human body, essen 
tially changeable and perishable, maintains itself in its natural 
economy, carries on its growth, and supplies its decay, by assimi- 
lating to its own substance, principles that are yielded to it by 
the food it digests, and by the air it breathes. We shall now pre. 
ceed to examine, by what organs man is enabled to keep up, with 
all nature, the relations on which his existence depends: by what 
means he is made aware of the presence of objects which concern 
him, what means he possesses to fit his connexion with them to his 
welfare, to draw them towards him or to repel them, to approach 
or to avoid and escape them, as he perceives in them danger, or 
the promise of enjoyment. | 4 

Man possesses, in all its plenitude, this new mode of existence, 
which is denied to vegetable Nature. Of all animals itis he thet 
receives impressions the most crowded and various, that is mo ¢ 
filled with sensations, and that em ploys them, with the most power. 
ful combination, as the materials of thought, and the sources of in- 
telligence : he is the best organized for feeling the action of al 
beings around him, and re-acting on them in his turn. In the 
study which we are about to undertake, we shall see many instrue 
ments placed on the limits of existence, on the surface of the living 
being, ready to receive every impression; conductors, stretching 
from these instruments to one common centre, to which all his car- 
ried: conductors through which this central organ regulates the 
actions, which now transport the whole body from one place to 
another (locomotion) ; now merely change the relative situation of 
its parts (partial motion); and, at other times, produce, in the 
organs, certain dispositions, of which speech and language, in their 
various forms, are the result. : : 

CXIV: If we are thoroughly to understand the mechanism of 
this action of outward objects on our body, we must follow the 
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gatural succession of the phenomena of sensation; studying first, 
the bodies which produce the sensitive impression, examining next, 
the organs that receive it, and next the conductors which transmit 
it to a particular centre whose office is perception. To take the 
sense of sight, for instance, we can never understand how it is that 
light procures us the knowledge of certain qualities of bodies, if 
we have not learnt the laws to which that fluid is subjected, if we 
know nothing of the conformation of the eyes, of the nerves by 
which those organs communicate with the brain, and of the brain 
itself, whither all sensations, or rather the motions in which they 
consist, are ultimately carried. 

CXV. Oflight, At this day, the greater part of N atural Phi- 
losophers consider it as a fluid impalpable from its exceeding 
tenuity. Many believe it to be only a modification of caloric, or 
of the matter of heat; and this last opinion has received much 
plausibility from the late observations of Herschel.* I shall not 
examine whether, as Descartes and his followers imagine, light, 
consisting of globular molecules, exist of itself, uniformly diffused 
through space, or as Newton has taught us to believe, it be but an 
emanation of the sun and fixed stars, which throw off, from their 
whole surface, a part of their substance, without ever exhausting 
themselves by this continual efflux: It is enough for us to know, 
Ast, that the rays of this fluid move with such yelocity, that light 
passes, in a second, through a distance of seventy two thousand 
Jeagues, since, a to the calculation of Roemer and the 
tables of Cassini, it traverses in something less than eight minutes, 
the thirty-three millions of leagues that separate us from the sun 3 

Odly, that light is called direct, when it passes from the luminous 
body to the eye, without meeting any obstacle ; reflected, when it 
is thrown back to that organ by an opake NS ; refracted, when 
its direction has been changed, by passing from one transparent 


* This celebrated Astonomer has published, in the Philosophical Transace 
tions of the Royal Society for 1800, a series of experiments which shew, that 
the different coloured rays, heat, in different degrees,.the bodies om which they 
fall, and that the red ray, which is the least reftangihles gives FR the 
greatest heat, 

The thermometer p'aced out of the spectrum and towards the red ray, so that 
it vould receive any rays yet less refrangible, rises higher than when itiis placed 
in that colour: From which Herschel concludes that rays are given out by the 
sun, too litle refrangible to produce the sensation of light, and of colours, but 
which producethe sensation of heat. 
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medium to another of different density; Sdly, that the rays of 
light are reflected at an angle equal to that of incidence; that a 
ray, passing through a transparent body, is more strongly refracted 
as the body is more convex on the surface, denser, or of more com= 
bustible elements. It was from this last observation, that Newton 
_ conjectured the combustibility of the diamond, and the existence 
of a combustible principle in water, since placed beyond doubt, by 
the beautiful experiments of modern chemistry; 4thly, that a ray 
of light refracted by a glass prism is decomposed into seven rays, 
red, orange, yellow, green, blue, indigo, and violet. Bach of these 
raysis less refrangible, asit is nearer to the red. ‘This: ray is of 
all, that which strikes the eyes with the greatest force, and pro- 
duces on the retina the liveliest impressions. The eagerness of 
savages for stuffs of this colour is well known. Among almost all 
nations it has dyed the mantle of Kings: it is the most brilliant 
and splendid ofall: there are animals whose eyes seem scarcely to 
sustain it: I have seen maniacs whose madness, after a long sus- 
pension, uever failed to break out, at the sight of a red cloth, or of 
one cloathed in that colour. Green is, on the contrary, the 
softest of colours; the most permanently grateful; that which 
least fatigues the eyes; and on which they will longest and most 
willingly repose. hesordtmaty Nature has been profuse of green, 
in the colouring: of all plants; she has dyed,in some sort, of this 
colour, the greater purt of the surface of the globe, When the 
eyes bear uneasily the glare of too strong a light, glasses of this 
colour are used to sofien the impression, which slightly tinge, with 
their own hue, all the objects seen through them, Lastly, the 
violet ray, last in the scale, of which the middle place is filled by 
the green, is of all the weakest, the most refrangible. Of all 
colours, violet has the least lustre ; forms shew to less advantage 
under it; their prominences are lost; painters accordingly make 
but little use of it. When an enlightened body reflects all the 
rays, the sensations they might separately produce, blend into the 
sensation of white; ifit reflect a few, it appears differently co. 
loured, according to the rays it repels: finally, if all be absorbed, 
the sensation of black is produced, which is merely the negation of 
of all colour, A black body is wrapped in utter darkness, andis 
visible only by the lustre of those that surround it; 5thly, that from 
every point in the surface of a luminous or enlightened body, there 
issue a multitude of rays, diverging according to their distance, 
with a proportionate diminution of their effect; so that the rays 
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from each visible pont of the body, form x cone, of which fi nb 
summit isat that point, and the base, the ares of | the ext ou 
which they fall. | 

CXVI. ‘Sense of sight. The eyes; the seat of this Senses! t are 
so placed, as to command a great extent of objects at once, and 
enclosed in two osseous cavities, known by the name of. orbits. 
The base of these cavities, is forwards; atid shaped obliquely out. 
wards; so that their outward side not being so long as the others, 
the ball of the eye supported, on that side, only by soft parts; may 
be directed outwards and täke cognizance of objects placed to 
4 side, without its being necessary, at the same time, to turn the 
head. In proportion as we descend from man in the scale of ani- 
mated beings, the shape of the base of the orbits becomes moré 
and more oblique; the eyes cease to be directed forward, in short; 
the external side of the socket disappears, and the sight is entirely 
directed outward, and as the physiogttomy derives its principal 
character from the eyes, its expression is absolutely changed. Jn 
certain animals very fleet in running, such as the Hare, the lateral 
situation of the orgatis of vision, prevents the animals from seeing 
small objects, placed directly before them, hence those animals, 
_ when closely pursued, are so easily Cdught in the snares which aré 

laid for them FI bu 

The organ of sight consists of three essentially distinct parts: 
The one set intended to protect the eye ball, to screen it, at times, 
from the influence of light, and to maintain it in the conditions ne- 
cessary to the exercise of its functions; these parts are the eye- 
brows, the eye-lids, and the lychrymal apparatus, and they serve as 
appendages of the organ. ‘The eye-ball itself contains two parts 
answering very different purposes; the one, formed by nearly. the 
whole globe, is a real optical instrument, placed immediately in’ _ 
frout of the retitia, and destined to preduce on the luminous rays 
those changes which are indispensable, in the mechanism of vision x 
the other, formed by the medullary expansion of the optic nerve, is 
the then organ of that function. It is the retina, which 
alone is affected by the impression of light, and set in er by 
the contact ofthat very subtle fluid. This impression, this motion, 
this sensation, is transmitted to the cerebral organ; by the «eid 
nerve, the expansion of which forms the retina. 

CXVIL. Of the eyc-Brows, the eye-lids, ard the lachrpmat 
apparatus (Tutamina oculi, Waller). The more or less dark co- 
Jour of the hairs of the eye-brows, renders that projeetion very 
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well adapted to diminish the effect of too vivid a light, by absorb- 


. ing a part of its rays... The eye=brows answer this purpose, the 


more completely, from being more projecting, and from the 
darker colour of the hairs which cover them; hence we depress 


_the eye-brows, by knitting them transversely, in passing from the 


dark, into a place strongly illuminated, which causes an uneasy 
sensation to the organ of sight. Hence, likewise, the custom that 


_ prevails with somé southern nations, whose ,eye-brows, are 


. patient expires in the most dreadful agony. 


shaded by thicker and darker hairs, to blacken them, that 
they may still. better answer the purpose for which they are ins 
tended. | ae Wie UN es 
The eye-lidsate two moveable curtains, placed before the eyes 
which they alternately cover and uncover. It was requisite that 
they should be on the stretch and yet capable of, free motion ; now, 
“both these ends are obtained by the tarsal cartilages, which are 


situated along the whole of their free edges and of the muscles 
_ which ‘enter. into their structure. The cellular tissue, which 
_ unites the thin and delicate. skin of the eye-lids to the muscular 


fibres, contains, instead of a consistent fat, which, would have im 


__peded its motion, a gelatinous lymph which, when in excess, con- 
_ stitutes oedema of the eye-lids. The tissue of the eye-lids is not 


-absolutely opaque, since, even when strongly drawn together, and 
completely covering the globe of the eye, one may still discern 
through their texture, light from darkness. On that account, 
light may be considered as one of the causes of awakening, and it 
is of consequence to keep in the dark, patients fatigued by want 
of sleep. ‘ie 
The principal use of the eye-lids is to shade theeyes from the 
continual impression of, light. Like all the other organs, the 
eyes require to recruit themselvés by repose ; and they had not 


. been able to enjoy it, if the incessant impression of the luminous 


rays had continually excited their sensibility. ‘The removal of the 


_ eyelids is attended with loss of sleep. The fluids are determined 
. to the affected organ which suffers from incessant irritation, ‘The 


eyes inflame, the inflammation spreads towards the brain, and the 
ast ¢ Thanks to an advanced 
state of civilization, these barbarous tortures have long been abo- 
lished; but what happens, when from ectropium of one or other 
of the eye-lids, a small portion of the sclerotic coat or cornea re= 
mains uncovered, proves the indispensable necessity of those parts. 
The spot exposed to the continued action of the air and of the 
2N | 


light, becomes firitaféd and fhflatied' ahd {Here Cotes on ‘an optliat- 
“nia, which can be cured only, by bringing t together, by means of 
ren surgical opetation, the divided edges of the opening which is the 
_ cause of thie affection. Front the moveable edges of both eyetlids, 
there arise shert curved hairs, of the same colour as those of the 
~ éye-brows; they are called eyelashes and are intended ‘to 
prevent insects, ‘or other very light substances, floating in 
the atmosphere, © from: getting between the ie -ball and the 
-eye-lids. sis 

The anterior part of the eye, thus defended ‘against external 
injuries, is continually moistened by the tears. ‘The organ which 
secretes this fluid, is a small gland situated ina depression at the 
‘anterior and external part of the arch of the orbit, imbedded in 
fat, and supplied with pretty considerable vessels and nerves in 
proportion to its bulk, and pouring the fluid it secretes, by means 
of seven or eight ducts which open on the internal surface of the 
upper eye-lid, by capillary orifices directed downward and in- 
ward. The tears are a niuco serous fluid, rather heavier 
than distilled water, saltish, changing to a green colour, ve- 
_getable blues, and containing soda, muriate and carbonate of 
soda, and a very small quantity ‘of phosphate of soda pee of 
lime. 

In opthalmia, the irritation of the conjunctiva , transmitted by 
sympathy, to the lachrymal gland, not only augments the quantity 
of its secretion, but appears, likewise, to alter the qualities of the 
fluid that is secreted. The tears which, in those cases, flow in 
_ such profusion, bring on a sense of burning heat in the inflamed 
part; do they not, perhaps, contain a greater quantity of the 
fixed alkali than in the ordinary state of the parts, and imay 
not the painful-sensation depend as much on the increased pro- 
portion of soda in the tears, as on the greater ibe) of the 
conjunctiva? =! 

This last membrane is merely a fold of the skin, which is ex. 
ceedingly thin, covers the posterior surface of the eye-lids, and is 
then reflected over the anterior part of the eye which it thus 
unites to the eye-lids. “From the whole extent of its surface, there 
oozes an albuminous serosity which mingles with the tears, and 


adds to their quantity.* 


* There is no open‘ng in the part which corresponds to the globe of the eye; 
it is exceedingly thin and is continued, under the name of conjunctiva, oveS 


The tears are annees over the globe « of the eye, by, the, 
alternate motions of the palpebræ ; they prevent ¢ the. effects of 
friction, and save the organ of ‘sight re being ‘dried, ‘at ‘that 
part which i is exposed to the aire The air dissolves and carries olf, | 
in evaporation, a part of the achrymal fluid, This’ ‘evaporation’ of. 
the tears is proved by the weeping to “which those whom that” 
secretion is very profuse; a are subject, whenever the’ atmdspheritat’ 
air, from being damp, does not carry off. a sufficient qtiantity of the! 
fluid.‘ The unetuous and oily fluid, secreted by the ‘iieibomian 
glands, smears the loose edge of the palpébræ, “prevents the’ ‘tears’? 
from falling on the cheek, ' ‘and answers “the: ‘safe ABN as’ the” 
greasy substance with which | one anoînts ‘ene elges” of: a vessél; 
filled above its level, to prevent the overflowing’ o of the totale 
tluid. we} * 

‘The greatest part of. the tears, however, flow’ ‘from without He? 
Bd aud towards the inner, canthus of the eye; they take ‘that 
direction i in consequence 3 the natural — slope of the moveable” 
edge ‘of the palpebra, of the triangular groove, ‘Which is formed” 
bebind the line of union of their, edges whose round and “couvex! 
surfaces touch each other only in a point, ‘and ‘this course of” the” 
tears is likewise promoted by the action of the palpebral por- 
tions of the orbicularis palpebrarum, whose fibres, having their! 
fixed point at the inner angle of the orbit, ‘where the te: don i is ia.’ 
serted, always d draw inward their external commissure. pen 

Où reaching the iuternal angle of the palpebræ, the tears ‘accu 
mulate i in the cite lachrymalis, a small space formed between the! 
edges of the palpebræ kept separated f from each other by the carun- 
cula lachrymalis, This tast substance, long considered by the 
antients as the secretory organ of the tears, 15 mérely a collection 
ofr mucous cryptæ covered over by a loose fold of the conj unctivae 
These follicles, a alike in nature to the meibomian “glands, secrete 
like them, anunctuous substance, which smears the moveable edges 

of the papery near the internal commissure. The edges of the 


the transparent cornea, to which it ‘adheres so ) firmly, thatit i is at Ets sepa- 
rated from it. In some animals that have no palpebræ, the skin is continued, 
of the same thickness, over the fore part of the eye. The conjunctiva (if, how-, 
ever, this portion of skin deserves that name) when opaque, renders the globe. 
of the eye, i other respects imperfect, absolutely useless. This is observed in 
the kind of eel ealled, in books of natural history, murena cæcilia ; tbe gastro- 
branchus çæcus is blind from the same circumstance. 
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eyelids, in this situation, required a thicker coating as the téârs 
accumulated i in | that, uit have n no where a greater tendency to flow. 
on the cheek, oy 

‘Near. the union. of thei inner ‘sixth of the free edge of the palpebre: 
with, the remaining five sixths, at the outer part, where their in- 
ternal, straight, or horizontal portion unites with the curved part, 
there are situated two small tubercles, at the top of each of which 
there is a. mina orifice, These are the puncta lachry malia, eeu 
which, they Eu In, the dead body, the puncta do not dppear. 
tubercular, : the small bulgings produced, doubtless, by a state of 
orgasm and of vital erection, collapse at the approach of death: 
These small apertures, directed inward and backward, are inces™ 
santly immersed in the, accumulated tears, absorb them ne convey 
them into the lachrymal sac, by means “of the Jachrymal ducts of 
which they are the external PLU M The absorption of. the tears 
and their flow into a membranous. réservoir lodged i in the groove: 
formed by the Os unguis, do not depend on the capillary attraction | 
of the lachrymal duets ; each of them, | endowed with a peculiar 
vital action, takes up, by a real process of suction, the tears acct. 
mplated j in the lacus lachry ymalis, and determines their flow into 
the sac. The, weight of the fluid, the effort of the columns which 
succeed each other, Co- operate rie the action of the parietes. of 
the duct.. The flow of the tears is further facilitated by: thé com 
pression and slight concussions attending the ‘contractions of the 
palpebral, fibres ef the. orbicularis, behind which the lachry mal 
ducts are sifuated, This vitality of ‘the | puncta lachrymalia and of 
the. ducts is readily. discovered, “when we attempt to introduce 
into them Anel’s syringe or ‘Mejean’s stylet, to remove slight ob- 
structions of the lachry mal passages, Ina child now under ‘my 
care, for a mucgus obstruction, of the nasal duct, T can see ‘the 
puncta lachry malia contract, when ‘the extremity of thé ‘syphon 
dues not, at once, enter the canal. One is then obliged to wait, 
before it can be introduced, for a cessation of the spasmodic con. 
traction, which lasts but a e# moments. The tears which flow 
into the lachry mal sac, by the common orifice of the united puncta 
Jachrymalia, never accumulate within it except in case of morbid 
obstruction; they, in that case,’ at once enter into the nasal duct 
which is a alinuitttat of it, and fall into the nasal fossa,” below 
the anterior part of the pp türbinated bones of. these cavities. 
There, they unite with the mucous of the nose, increase ifs quat- 
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tity, render it ions Tay ‘and change its composition: © ‘The use: 
of the tears*ig to protect the eye-ball against the irtitating impres-. 
sion of thé immediate contact: of theratmosphere. They, at the, 
same tine, favour the sliding of the palpebræ,. Jessen” the fric-/ 
tion in ‘those parts and int’ thi on tnt and thus me pit 
nidtion "goo eye HET Te ' Lire 
~“CXVITE © Of the sia of ani eye.’ “The, saute L as was: 
already observed)” may’ be considered’ as a dioptrical iustru+ 
ment placed pefore'the retinas whose office it is to refract the lumi- 
nous rays, and to cétlect ern iito Owe fascictlus, that may strike. 
a single point of the’ nervous mMembrärié exclusively caleulatéd to: 
feel its impression. ' "An outer, membranous, hard, and consistent 
covering supports all tts parts. | Withi the first membrane called 
the sclerotic, Hés thé choroid, a darkish coat, which lines the inside 


der of 


of the ss and forms the beh te a pi camera ve At 


distance of pa thay: sa df an’ M br is di convex Hégtaenty | 
received in thé anterior dpertare of the sclerotica, lies the iris, a 
rhembrandus | partition placed perpendicularly, and containing à 
round opening (the pupil), which'dilates or contracts, he ana to 
the state of dilatation or Contraction of the iris. 

‘At the distance of about half a line from the back ited of the 
iris, towards the union of the anterior fourth of the globe of the 
eye with the posterior three fourths, opposite to the epening of 
the pupil, there is situated a lenticular body, inclosed in a mem- 
branous capsulc, : immoveably fixed in its situation by adhering to 
the capsule of the vitreous humour. 

Behind the crystalline lens, the posterior ‘hea fourths of. the 
eavity of the eye contain a viscid transparent humour, enclosed in 
ihe cells of a remarkably fine capsule, called hyaloid. This 
vitreous humour forms about two thirds of a sphere from. which 
the anterior Segment had been taken out; the pulpous expan- 
sion of the optic nerve, the retina, is rte out on its sur- 
face, 50 as. to. he concentrical to ‘the choreid © py soleroti¢ 
goats) iit 1 
The eye:ball being nearly aie neat, the length of its dtiverent 
| diameters ‘differs but little, : I'he diameter cf.the eye,, from the 
fore to the back pañt, is between ten and eleven lines, the 
transyerse and vertical diameters are somewhat shorter. Within 
the space measured by the diameter from the fore to the back 
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part, there are situated, taking them in their order from the fore 
part, the cornea; the aqueous humour contained-in the anterior 
chamber, the iris and its central opening or pupil; the aqueous . 
humour of the posterior chamber ;! the crytalline lens, surrounded : 
by the ciliary processes; then, the vitreous humour in its capsule, 
and behind those transparent parts of the eye, through which the. 
Juminous rays pass, in approaching to.a perpendicular, ; are the re. 
tina which receive the impression, the choroid whose black, 
paint absorbs the rays that, pass ,through the. thin and pare al 
parent retina, and the sclerotic ia which there is an opening 
sid the passage of the optic nerve to the globe of the eye sh, . | 
:1The cornea, contained in the anterior aperture of the sclerotica, 
like the glass of a watch case within its frame, is about the third 
of a line in thickness; it forms,,at the fore part .of the eye, the 
segment of a smaller sphere z, behind. it lies the Aqueous humour 
which fills what are called the, chambers of the eye, these form, 
spaces divided into anterior and. posterior, the former, which is the 
larger.of the two, bounded by the,cernea at the fore part and by. 
the iriset the back part; the latter, which is smaller and separates 
he crytalline humour from, the iris, the. posterior part of which, 
covered by a black pigment, is called the uvea*. The specitic 
gravity of the aqueous humour doesnot much exceed that of dis» 
tilled) water; some have even thought it less; it is the albamingn 1g 


* | Some ra have doubted the existence of the posterior chamber of 
he eyes but to be convinced of its existence, one need but freeze an eye, 
when there will be found a piece of ice, between. the crytalline lens and the 
tivea, ! Thé ‘formation of this icicle i is not owing to the admission, through the 
opening, of the pupil, of the aqueous. humour which, like all other fluids, ex- 
pands considerably on freezing, for, the expansion of fluids on their freezing 
being proportioned to their bulk, the vitreous humoar which freezes at the 
same time as the aqueous, must prevent’ its retrogade flow through the pupil. 
Lastly, the uvea or posterior part of theiris is, covered, with a black point 
which is easily detached from it ; now, if the anterior part of the crystalline lens 
had. been in immediate contact with it, it would have been soiled by some of 
this colouring matter which would have tarnished its natural transparency, in- 
dispensable | to perfect vision. It is, therefore, undeniable that there does 
exista posterior chamber, which’ is to the anterior in the proportion of two to 
five, and contaising about two fifths of the aqueous humour, the whole of which 
is estimatedlat five grains, and that the iris forms a loose partition between the 
two-porticas of the aqueovs iumour in which the dark pigment of the uvea is 
änso uble. ‘The aqueous humour appears to be the product of arterial exhala- 


tion; it is soon reproduced, as we see after the operation fer cataracte 
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and holds in solution several saline substances. The 'cfystalline, 
inclosed in its membranods and transparent capsule, is a lenticu- 
lar body rather solid than. fluids its consistence is particularly 
great towards its centre; it’ there forms a kind of nucleus, on 
which are laid several concentric layers, whose density diminishes 
as they approach the ‘surface, where the external layers, truly 
fluid, form what Morgagni considered, as a peculiar liquid on 
which the lens might be nourished by a kind ef imbibition This 
body, composed of two segments of unequal convexity, about two 
lines in thickness, atits centre, consists, of an albuminous sub- 
stance coagulable by heat and alkohol) Extremely minute ‘arte. 
ries given off by the central artery of Zinn; pass through the 
vitreous humour, and bring to it the materials of its growth and 
reparation.  laith Ranke tl A, oe vad 
: The vitreous humour, so called from its resemblance to melted 
glass, is less dense than the crystalline’ and more so than the vi- 
treous, and is in considerable quantity in the human eye; it ap- 
pears to be secreted by the minute arteries which are distributed 
to the parietes of the membrane of the vitreous humour ; it 
is heavier than common water, somewhat albuminous and 
saltish. | i wd | | 
The sclerotica isa fibrous membrane to which the tendons 
which move the globe of theeye are attached; it supports all the 
parts of that organ, and these collapse and decay, whenever the 
continuity of its external covering is destroyed. The use of the 
choroid, is notsomuch to afford a covering to the other parts, as to 
present a dark surface, destined to absorb the luminous rays, when 
they have produced on the retina a sufficient impression. fit 
were not for the choroid, the light would be reflected, after having 
impinged on the nervous membrane, its rays would cross, and pro- 
duce only indistinct sensations. Mariotte thought. that the cho- 
roid was the.immediate seat of vision, and that the retina was only 
its epidermis. This. hypothesis would never have obtained so 
much celebrity, if, besides the objections that analogy might hare 
furnished against it, there had been adduced, in opposition to it, 
the fact observed in fishes, in which the choroid is separated from 
the retina, by a glandular body, opaque and incapable of trans. 
mitting the luminous rays. ‘The retina loses its form, as soon asit 
is separated from the vitreous humour, or from the choroid coat, 
between which it is spread ‘out as a very thin capsule, so softas to 
be almost fluid. A number of blood vessels, from the central 
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PR pA give F4 a af aie spa Ought we, arith ill 
vhaave, to attribute:to aneurismal or varicose enlargements of those 
small vessels, the spots which are séeniin objects, | in'the disease to 
which Maitre Jean gave the name of imaginations? In. order to 
‘form the retina, the optic’nerve which penetrates into. the globe of 
‘the eye, by piercing the sclerotica, to which the covering given to 
that nerve by the dura mater is. connected; the optic nerve, pene- 
trates through a very thin membrane Do | by. a, number of 
-small holes and closing the opeuing left by the nerve, and which 
-belongs as much to the choroid as tv the sclerotic coats, it then 
~ spreads out to furnish the expansion which lines’ the, concavity of 
the choroid and covers.over the convex surface of the vitreous 
humour. The whole extent of the retina, which is equally nervous 
-and sentient, may receive the impression of the luminous rays, 
though this faculty has, by several philosophers, been exclusively 
assigned to its central part, called the optical axis or porus opticus. 
: This central partis easily recognized, in man, by a yellow spot dis- 
covered by Soemmering; in the middle of this spot, situated atthe 
outer side of.the entrance of the optic nerve into the globe of the 
eye, there isseen a.dark ohh and a slight depression, the use of 
“which is not understood. This peculiar structure, . recently dis. 
covered, is met with only in the eyeof man and of monkeys. 
CXIX. “Mechanism and phenomena of vision. : The. rays: of 
‘Light passing from any point of an enlightened object, form a cone 
of which the apex answers to the point of the: object, and of which 
- the base covers the anterior part of the carnea. All the rays, more 
- diverging, which fall. without the area of. the cornea on the eye. | 
» brows, the eye-lids, and. the sclerotica are lost to vision. Those 
. which strike the mirrour of the eye pass through it,, under a re. 
- fraction proportioned to the density of the cornea, which much ex- 
ceeds. that of the atmosphere, and to the convexity ofthat membrane: 
approaching the perpendicular, they now pass through the agueous 
« humour, less dense, and fall upon the membrane called the iris. 
All those that fall upon this membrane are reflected, and shew its 
‘colour, different in different persons, and apparently depending 
on the organic texture, and_on the particular and very diversified 
bhi sel re of the nerves, of the-vessels, and cellular tissue, which 
“enter. into its structure, None but the most central tra- 
‘ verse abe pupil and serve to sight. ‘These will pass that opening, 
:Hnigreater or less number, asit is more or less dilated. Now, the 
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pupil is enlarged or diminished, by the contraction or expansion 
of the iris. 

The motions of this membrane depend entirely on the manner 
in which light affects the retina. The iris itself is insensible to the 
impression of the rays of light, as Fontana has proved, who always 
found it immoveable, when he directed on it alone the lumi- 
nous rays. When the retina is disagreeably affected, by the 
lustre of too strong a light, the pupil contracts, to give passage 
only to a smaller number of rays: it dilates, on the contrary, | in 
gloom, to admit enough to make the. requisite impression, on the 
retina. “ 

To explain 1 the motions of the iris, it is not necessary to admit 
that muscular fibres enter into its structure ; ; itis enough to know 
its vascular,spungy and nervous textu re; the irritation of the retina 
sympathetically transmitted to the i iris, daraeniias a more copious 
afflux of humours; its tissue dilates and stretches, the circumfe- 
rence of the pa is pushed towards the axis. of this opening, 
which becomes contracted by this vital expansion of the membra. : 
nous tissue. When the irritating cause ceases to. ‘Act, by our 
passing from light into darkness, the humours flow back into the 
neighbouring vessels, the membrane of the iris returns upon ‘itself, 
and the pupilenlarges, the more as the darkness i is, greater.* 

The rays, admitted by the pupil, pass through the aqueous 
‘humour of the posterior. chamber, and soon meet the crystalline, 
which powerfully. refracts them, both from its density, and its 
lenticular form. Brought towards the perpendicular by this 
body, they pass on towards the retina through the vitreous 
humour, less dense, and which preserves, without encreasing it, the 
refraction produced by the crystalline lens, The rays, Pieherart 
into one, strike on a single point of the retina, and produce the 
impression which gives us the idea of certain properties of the body 
which reflects them. As the retina embraces the vitreous humour, 
it presents a very extended surface to the contaot of the rays, 
which enables us to behold, at once, a great diversity « of objects, 
variously situated Le us, even when we or these. objects 
change our relative situation. The luminous rays, refracted. by 
the transparent parts of the eye, form therefore, i in the interior of 
the organ, a cone, of which the base covers the cornea, ; and applies 


* Habitaal dilatation ‘of dons pupil is a An ‘of bete of 
worms, :&Ce 
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to that of the external luminous cone, whilst its apex is on some 
point of the retina, It is conceived, generally, that the luminous 
cones issuing from all points of the object beheld, ‘cross in'their 
passage bibieh the eye, so tliat the dbject is imaged on the’ retina 
réverséd, Admitting this opinion, established on a physical ex- 
periment, we have to énqtire, why we see objects upright, whilst 
their image is reversed on the retina. ‘The best explanation we 
possess of this phenomenon, we owe to” the philosopher Berkeley, 
who proposed it in his. ‘English work, ‘entitled Theory of Vision, 
&c. ‘In his opinion, ‘there is no need of thetouch to correct this 
errorinto which sight ought to betray us. As we refer all our 
sensations to ourselves, the uprightness of the object is only 
relative, and its | invérsion iets be exists at the bottom ‘of ‘the 
eye. , 

By the ‘point of. ‘distinct vision, ‘is understood-the distance at 
which : we can fead a book of which the characters are of middling 
‘size, or distinguish: any other object equally small. This distance 
‘is not confined within very narrow limits, since we can “read ‘the 
‘same book at six inches from the : Ang) ‘or at five or six times the 
“distance. “This Faculty of the eyes to adapt themselves to the 
‘distance and the smallness of objects, cannot depend, as has been 
fondly repeated, on the lengthening or shortening ° af the: gtobe of 
‘the eye by themuscles that movelit. Its four recti ‘muscles are 
‘not, in any case, capable of compressing it on its” sides, - nor of 
Meng tenting’ ft by altering its spherical form; their simultaneous 
“action can only sink’ the ball in its socket, ‘flatten it from the fore 
‘to the’back part, diminish‘ its “depth, and make the refraction, 

"’éonsequently, less powerful, when objects are'very ‘distant or very 
“small: this. last effect, even, might be disputed. “The eye which 
“moves and rests’ on the adipose cushion which ‘fills the bottom of 
‘the socket, ‘is never strongly enough pressed to lose its sphericat 
 figare, which of all the forms in which bodies can’ be invested,’ is 
“that which, ‘by its especial nature, best resists alteration. The 
‘ extremities of’ the’ ciliary processes, which surround the circum- 
“ference of the cry talline lens, cannot act on this transparent lens, 
‘Ceompress nor move it: for, these little membranous folds, of which 
‘the aggregate composes ‘the irrddiatéed disk, known ‘under’ the 
“name of corpus ciliare, possessing no sort of contractile: power, 

are incapable of moving the crytalline lens with which their ex- 
:-tremities lying in simple contiguity have no adherence, and which, 
besides, is immoyeably fixed in the depression which ‘it-oceupies, 
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by the adhesions of its.capsule with the membrane of the vitreous 
humour, ‘he various degrees of contraction or dilatation of which, 
the eye-ball is susceptible, afford a much more satisfactory expla. 
nation of this physiological problem. 
The rays of light which come froma very near object, are very 
divergent: the eye would want the refracting power necessary to, 
collect them into one, if the pupil, contracting by the enlargement 
“of the iris, did not throw off the the more divergent rays, or those 
which form the circumference of the lyminous cone. Then, those 
which form the centre of the cones and which need but a much 
smaller refraction for their re-union on a single point of the re- 
tina, are alone admitted by the straitened opening. When, on 
the contrary, we look ata distant object from which rays are given 
out, already very convergent, and which need but a small refrac- 
tion to bring them towards the perpendicular, we dilate the pupil, 
in order to admit the more diverging rays, which, when collected, 
will give the image of the object. In this respect, very small 
bodies are on the same footing as those at a great distance. 

Though the image of every object is traced at the same time 
in both our eyes, we have but one sensation, because the two sen- 
sations are in harmony and are blended and serve only, one aiding 
the other, to make the impression stronger and more durable, It 
has long been observed, that sight is more precise and correct 
when we use only one eye, and Jurine thinks that the power of the 
two eyes united exceeds only by onesthirteenth, that of a single 
eye. The correspondence of affection requires the direction of 
the optical axes on the same ahjects, and be that direction ever 
so little disturbed, we see really double which is what happens 
in squinting. | 

If the eyes are too powerfully refractive, either by the too great 
courexity of the cornea and the crystalline, the greater density 
of the humours, or the excessive depth of the ball, the rays of 
light, too soon re-united, diverge anew, fall scattering on the 
retina, and yield only a confused sensation. In this defect of 
sight, called myopia, the eye distinguishes only very near objects, 
giving out rays of such extreme divergence as to require a very 
powerful refractor. In presbytia, onthe other hand, the cornea 
too much flattened, the crytaïline little convex, or set too deeply, 
the humours too scanty, ‘are the cause that the rays are not 
yet collected when they fall upon the retina, so that none but 
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very distant objects are distinctly seen, because the very® con. 
vergent rays they give out, have no need of much ferric 
tion, — 

Myopia is sometimes the effect of the habit which some children 
get, of looking very close at objects which catch their attention. 
The pupil then becomes accustomed to great constriction, and di. 
lates afterwards with difficulty. It is obvious, that, to correct 
this vicious disposition, you must shew the child distant objects 
which will strongly engage his curiosity, and keep him at some 
distance from every thing he looks at. 

The sensibility of the retina, on some occasions, rises to sth CXe 
cess, that the eye can scarcely bear the impression of the faintest 
light.  Nyctaclopes, such is the name given to those affected with 
this disorder, distinguish objects amidst the deepest darkness; 
a few rays are sufficient to impress their organ. 

It is related that an English gentleman, shut up in a dark dune 
geon, came gradually to distinguish all it contained: when he re- 
turned to the light of day, of which he had in some sort lost the 
habit, he could not endure its splendour, the edges of the pupil, be- 
fore extremely dilated, became contracted to such a degree as en. 
tirely to efface the opening. 

When, on the other hand, the retina has little sensibility, strong 
daylight is requiste to sight. This injury of vision, known by the 
name of kemeralopiat, may be considered as the first step of total 
paralysis of the optic nerve, or gutta serena. It may arise from 
any thing that can impair the sensibility of the retina, Saint. 
Yves relates, in his work on diseases of the eyes, many cases of 
hemeralopia. The subjects were chiefly workmen employed, at 
the Hotel des Monnoies, in melting the metals. The inhabitants. 
of the Northern regions, where the earth is covered with snow, 
great part of the year, become at an early age hemeralopes. 


* The Author means " scarcely divergent.” . T° ‘ 


+ I give to the words nyctalopia and hemeralopia thesame meaning as all other 
writers down to Scar pa, who has pnblished the latest Treatise on diseases of 
the eyes. Thisacceptation is, however, a grammatical error, since of the two 
terms, nyctalopia, in its Greek roots, signifies an affection which takes away 
sight during the night, and hemeralopia, one in which it is lost during the day, 
It is accordingly in this sense that. they are used by the father of Physic, I 
owe this remark to Dr. Roussille Chamseru, who has careful) y Verified the’text 
of Hippocrates in the MSS. of the Imperial library, 
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Both contract this on VO from their eyes being mé fae 
tigued by the splendour of too strong a light. 

Finally, in order to the completion of the mechanism of vision, 
it is requisite that all parts of the eye be under, certain conditions 
the want of which is more ar less troublesome. It is especially 
necessary, that the membranes and the humours which the rays of 
light are to pass through, should be perfectly transparent. Thus, 
specks of the cornea, the closing of the pupil by the preservation 
of the membrane which stops that opening during the first months 
of the life of the fœtus; cataract, an affection which consists in 
the opacity of the crystalline lens or its capsule; the glaucoma, 
or defect of transparency in the vitreous humour, weaken or 
altogether destroy sight, by impeding the passage of the rays to 
the retina,’ This eel bae itself must be of tempered sensibility 
to be suitably affected by their contact. The choroid, the concas 
vity of which it fills, must present a coating black DER to absorb 
the rays that pass through it. It is to the sensible decay of the 
dye of the choroid in advancing years, as muchas to the collapsing, 
induration, and discolouring of different parts of the eye, and the 
impaired sensibility of the retina from long use, that we ascribe 
the confusion and weakness of sight in old people. The extreme 
delicacy of the eyes of A/binos proves equally the necessity of the 
absorption of Hght, py, the Misia coating which covers the 
choroid. " 

The eyes are, of all the organs of sense, those which are the most 
developed in a new-born child. —They have then nearly the bulk 
which they are to retain during life. Hence it happens, that the 
countenance of children, whose eyes are proportionally larger, 
is seldom disagreeable, because it is chiefly in these organs, that 
physiognomy seeks expression. Might we not say, that if Nature 
sooner completes the organ of sight, it is because the changes 
which it produces on the rays of light, arising purely from a phy-. 
sical necessity, the perfection of the instrument was required for 
the exercise of the sense? À 

The eyes are not immoveable in the place they occupy. Drawn 
into very various motions, by four recté muscles, and two oblique, 
they direct themselves towards all objects of which we wish to take 
cognizance, and it is observed, that thereis, between the muscles 
which move thetwo eyes, such a correspondence of action, thatthese 
organs turn at once the same way, and are directed, at once, to- 
wards the same object, in such a manner, that the visual axes are 
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exactly parallel. It some times happens, that this harmony of 
motion is disturbed; and thence squinting; an affection, which 
depending, almost always, on the unequal force of the muscles of 
theeye, may be distinguished intoas many species as there are mus- 
cles which can draw the globe of the eye into their direction, when. 
from any cause, they become possessed of a predominating power. 
Buffon has farther assigned, as a cause of squinting, the different: 
aptitude of the eyes to be affected by light. According to this 
celebrated Naturalist, it may happen, that one of the eyes being 
originally of greater sensibility, the child will close the weaker to’ 
use the stronger, which is yet strengthened by exercise, whilst re- 
pose still weakens the one which remains in inaction. The exami- 
nation of a great many young people, who had fallen under military 
conscription, and claimed exemption, on the score of infirmities, 
has shewn me that squinting is constantly connected with the 
unequal power of the eyes. Constantly, the inactive eye is the 
weakest, almost useless, and it was quite a matter of necessity that 
the dixstging globe should be thus neutralized, else the image it 
would have sent to the brain, different from that which the sound 
eye gives, would have introduced confusion into the visual func- 
tions. The squinting eye, being inactive, falls by degrees into 
that state of debility, from default of exercise, which Brownhas sa 
well called indirect debility. | 

The sense of sight appears to me, much rather to deserve the. 
name whichJ. J. Rousseau has given to that of smell, of sense 
of the imagination. Like that brilliant faculty of the soul, the 
sight, which furnishes us with ideas so rich and varied, is liable to. 
betray usinto manyerrors. It may be doubted, whether it gives. 
the notion of distance, since the boy couched by Cheselden, con- 
ceived every thing he saw to touch his eye. It exposes us to false. 
judgments on the form and size of objects; since, agreeably to. 
the laws of optics, a square tower seen at a distance, appears to us. 
round; and very lofty trees seen also very far off, seem no 
taller than the shrubs near us. A body, moving with great rapi. 
dity, appears to us motionless, &c. It is from the touch, that we 
gain the correction of these errors, which Condillac, in his Treatise. 
on Sensation, has perhaps exaggerated, | 

CXX. The organ of sight, in different animals, varies accor. 
ding to the medium in which they live; thus, in birds which fly in, 
the higher regions of the air, there is an additional and very re- 
markable eye lid, this is particularly the case with the eagle, which, 


is thusenabled'to:lookat the.sun, and with night birds, whose very 
‘delicate eye it seems to protect from the effects of too strong a 
dight. In birds, likewise, ‘there isa copious secretion of tears, 
‘the medium in which they live causing a considerable evapora- 
‘tion, The greater:part of.fishes, on the contrary, have no moye- 
able-eyelid, and their eyes :are not moistened! by tears, as the 
water in which they:are:immersed, answers the same purpose. 
In some fishes, however, the eyes are smeared with an unctuous 
substance calculated-to,prevent the action; of the’ water on the 
organ. | 7 | por 92 2), ond ul gt 

Theglobe of the eye:in birds, isremarkableby.the convexity of the 

cornea whichiishsometimes, a complete hemisphere, hence it pos- 
sesses a. considerable,power of: refraction. Dhis power of refrace 
tion, appears,to, be very weak. in, fishes, the fore part of. their jey.es 
being. very, much flattened; but the water, in| which they live made 
it unnecessary,:that they should have an aqueous humour, for, 
‘the density. of this-flnid being nearly the same as;thaf of water, it 
.would. not; have: produced any refraction : besides, being, .in.sea 
fish, of inferior density: to-thatof saltwater, it;would have ‘broken 
the rays:of light,iby:making them diverge.from the :perpendicular. 
Lu, fact, : the refractive power. of, a,medium is never but a relative 
quantity,; the degree of refraction is not, determined by the den- 
“sity of the medium, but.by:the difference of density between it,and 
the medium thatis next to it. To make up for the flatness of the 
cornea occasioned by the, small, quantity, or-even by |the absence, 
of, aqueous humour, . fishes have, a very-dense.and spherical crys . 
talline humour, the spherical partof which forms a part of a small 
sphere, | Lt abi | 
The eyes.of birds,,whose cornea is thrust:out by a very. copious 
-aqueoushumour, possess,.in consequence of the presence of . this 
fluid,.a very, considerable «power of refraction ; the air, in. the © 
higher regions of the air, owing its extreme rarefaction, being 
-but little calculated to approximate’ the rays.of light. 

The pupil admits of greater dilatation in the cat, in the owl, in 
might birds, and in general in, all animals that.see in the dark. 
{Thesensibility of the. retina appears, likewise, greater in those 
animals; several, of» them, appear. incommoded, by, the light of 

day,,and.never, pursue their prey, but in the mest obscure dark. 
hess. oh ae ys 1 M) 

‘The crystalline humour of several aquatic fowls,, as the cormo- 
_ rants, is spherical like’that.of fishes, and this isnot, as.willbemen- 
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#ioñed ‘hereafter, the only peculiarity of structure in these-kind of 
‘amphibious animals. Lastly, the choroid of some animals, more 
easily separated into two distint laminæ, than that of man, pre- 
‘sents, at the bottom of the eye, instead of a darkish, uniformly 
diffused coating, a pretty extensive spot of various. Hi qu and 
‘in some, most beautiful and brilliant. It is not easy to say 
‘what is the use of this ‘coloured spot, ‘known by the name of 
tapetum, 

“The rays of light, reflected: by this opaque. SA aa must, i in 
passing through the eye, cross those which are entering at the 
same time; ‘they must, consequently, prevent distinct vision, or 
‘at least impair the impression, in a manner which it is! impossible 


“to determine. It‘has been said, that the lower animals, provided 


with less perfect and often:less numerous senses than those of: man, 
must have different ideas of the universe is it not, likewise, pro. 


“bable, that'in consequence of ‘the indistinct! vision oecasioned by 


‘the reflection from thé 'tapetam, they may entertain erroneous and 


‘exaggerated notions of the power/of man? And notwithstanding 
‘the power granted to man by the Creator over the lower ani- 


mals, as‘we are told in the book of Genesis, ‘is it. probable that 
‘those which Nature has gifted with ‘prodigious ‘strength or with 
offensive weapons, would obey the Lord of ‘the creation, if they 
saw him in his feeble and destitute condition, in’ a ii Bae such 
as he is? , 
The head of i insects with numerous eyes, is joined to their body, 
and moves along with it: ‘their existence i is, besides, so frail, that 
it was requisite that nature should furnish. them abundantly with 
the means of seeing those objects which may be injurious to them, 
We shall not-enter, any farther, into these remarks relative to the 
differences in the organ of sight, in the various kinds of animals. 
More ample details on this subject belong, in an alee manner, 
to comparative anatomy. — a 
CXXI. Of the organ of sacl: Of sound. Sound is not, 
like light, a body having a distinct existence; we give the name of 
‘sound to a sensation which we experience, whenever the vibrations 
ofan elastic body strike our ears, ‘All bodies are capable of pro- 
ducing it, provided their molecules are susceptible of a certain de- 
gree of reaction and resistance. (When a sonorous body isstruck, 
its integrant particles experience a sudden concussion, are dis- 
placed and oscillate with more or less rapidity, This tremulous. 
Motion is communicated to the ‘bodies applied: to its surface; if we 
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Yay Our hand ‘on a bell that has been strack by its clapper, we feel 
a certain degree of this trembling. The air, which envelops the 
sonorous body, receives and transmits its vibrations with the more 
‘effect from being more elastic. Hence, it is observed that, cateris 
paribus, the voice is heard, at a greater distance in winter, when 
the air is dry and condensed by the cold. 

The sonérous rays are merely series of particles of air along 
which the vibration is transmitted, from the sonorous body, to the 
ear which perceives the noise occasioned by its percussion. These 
molecules participate in the vibrations which are communicated to 

them;, they change their form and situation, in praportion as they 
are nearer to the body that is struck, and vice versa; for, sound 
becomes weaker, in proportion to the increase of Aiéte po. But 
this oscillatory motion of the aeriàl molecules, should be well dis. 
tinguished from that by. which the atmosphere, agitated by the 
winds, is transported. and changes its situation. And in the same 
manuer.as the balance of a pendulum moves incessantly within the 
same limits, so, this oscillatory motion affects the molecules of the 
air within the space which they occupy, so that they move to and 
fro during the presence, or the absence of the vibration. The 
atmospherical air, when set in motion, ina considerable mass at 
a time, produces no sound, unless in its course, it meets with 
a body which vibrates Fôm ti percussion. which it expe- 
riences: | 

The force of sound depends, i ee t on the extent of the vibra= 
tions experienced by the molecules of the sonorous body. In a 
large bell struck violently, the agitation of the molecules is such, 
that they are transmitted to considerable distances, and that the 
form of the body:is evidently changed by it. Acute or grave 
sounds are produced by the greater. or smaller number of vibra- 
tions, in a given time, and the vibrations will be more numerons,_ 
the smaller the length and diameter of the body. Twocatgutstrings, 
of the same length and thickness, and with an equal degree of tension, 
will vibrate, an equal number of times, in a given time, and produce ' 
the same sound. This, in music, is called unison. . If one of the | 
strings is shortened by one half, it vibrates as often again as the 
other, and gives out asound more acute, or higher by one octave, 
The same result may be obtained by reducing the string one half 
of its original thickness, without taking from its length. The vibra 
tions will, in the same manner, be accelerated, by giv ing a greater 
degree_of tension to the sonorous cord. The difference of the 
2? 
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sounds produced by 4 bass! à harp, or any other stringed 
instrument, CPR on the unequal tension, length, and size of the 
stritigs. | , We | à 

' This division “of the elementary sound is an act of the under- 
standing which’ distinguishes, i ia noise apparently monotonous, 
innumerable varieties, and shades expressed by signs of convention. 
But in the same manner as light, refracted by a’ prism, presents 
innumerable intermediate shades, betw cen the seven primitive Co 
lours, and as the transition is gradual, from the one to the other 
of these colours: so, the division of the primitive sound into seven 
tones expressed by notes, is not absolute, and there are a numMe 
ber of intermediate sounds which aiigment or diminish their 
ralue, &e. sig wee sat 

Sound has, therefore, been analysed as well as light; the use of 
the ear, with regard to sound, corresponds | to that of the prism 
with regard to light, and the modifications of which sound is capa= 
ble, are as numerous and as various, as the shears between the” gr 
mitive colours. |” | vs 

Sound is propogated with less velocity than light. The srpait 
of a cannon fired at a distance, is heard only a moment after the 
eye has perceived the flash of the explosion.‘ Tts rays diverge and 
are reflected, like those of light, when they meet with an obstacle 
at an angle equal to that of facta db: The force of sound, like 
that of light, may be increased by collecting and concentrating 
its rays. "The sonorous rays which strike ‘a Hard and elastic 
body, when reflected by it, impart to it a vibratory motion, giving 
rise to a secondary sound M ith increases the ay si ree Peon 
wo | | | sat des 

‘When these secondary sounds, produced by the: percussion of à 3 
body at'a certain ciIEnees reach the ear, they give rise to what 
is called an echo. © Who is unacquainted with the ingenious 
allegory, by which: its ‘nature is expressed in ancient mytho- 
logy, in which FAT was called, ab en the air Miah 3d 48 5 
earth? ‘ 

CXXIT Of ‘the organ and mechanism of Aig The 
organ of hearing, in man, consists of three very distinct parts: 
the one, placed eiberhdtiye is intended to collect and to transmit 
the sonorous rays which are modified in passing along an ‘interme. 
diate cavity, between the external and internal ear. Iti is within 
the cavities of this third part of the organ, excavated in the sub- 
tance of the petrous portion of the bone, that the nerve destined 
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to the perception of sound, exclusively resides.. "The external ear 
and the meatus auditorius externus may be compared to an acous+ 
tic trumpet, the broad part of which, represented ‘by the concha, 
collects the sonorous rays which are afterwards transmitted along 
the contracted part, represented by the meatus externus. The 
concha contains several prominences separated by corresponding 
depressions; its concave part is not wholly tarned outward, in 
those who have not laid theirears flat against the side of the head, 
by tight bandages, it is turned slightly forward; and this arrange=. 
ment, favourable tothe collecting of sound, is particularly remarks 
able in savages, whose hearing, it is well known,is remarkably de- 
licate. ‘The base of the concha consists of a fibro cartilaginous 
substance, thin, elastic, calculated to reflect sounds and to increase 
their strength and intensity, by the vibrations to which it is Hable, 
This cartilage is covered by a very, thin skin, under which no fat 
is collected that could impair its elasticity ; these prominences are 
connected together by small muscles; these may relax it, by draw 
ing the projections together, and thus place it in unison with the 
acute or grave sounds. ‘These small muscles within the external 
ear, as the museuli helicis major and minor; the tragicus and anti- 
tragicus and the transversus auris, are like the muscles on the 
outer part of the ear, stronger and more marked in timid animals 
with long ears. In the hare, the fibres of these muscles are most 
distinctly marked, their action is most apparent in this feeble and 
fearful animal which has no resource but in flight, against the 
dangers which incessantly threaten his existence, and which ree 
quired that he should receive early intimation of the approach of 
danger; hence hares have the power of making their ears assume 
yarious forms, of shaping them into more advantageous trumpets, 
of moving them, in every direction, of directing them towards 
the quarter from which the noise proceeds, so as to meet the 
sounds and collect the slightest. | AL 

_ The form. of the external ear, is nat sufficiently advantageous 
jn man, whatever Boerhaave may have said to the contrary, to 
enable all the sonorous rays, which in striking against it, are re 
flected at an angle equal to that of their incidence, to be directed 
towards the meatus auditorius externus. United, for the most 
part, into a single fasciculus and directed towards the concha, 
they penetrate into the meatus auditorius externus, and the tre. 
mulous motions which they excite in its osso cartilaginous parietes 
contribute to increase their force. Qa reaching the bottem of the 
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_meatus, they strike against the membrana tympani, a thin and 
transparent septum stretched between the bottom of the meatus 
and the cavity in which the small bones of the ear are lodged. 
‘These small bones form a chain of. bone which crosses the tympa- 
num from without inward, aud which extends from the membrana 
tympani to that which connects the base of the stapes to the edge 
of the fenestra ovalis. 

An elastic air, continually renewed by the Béthchtäb tube, fills 
the cavity of the tympanum; small muscles attached to the mal- 
Jeus and stapes move these banes or relax the membranes to which 
they are attached, and thus institute a due relation between the 
organ of heatingtand the sounds which strike it. It will be easily 
conceived, that the relaxation of the membrana tympani, effected 
by the action of the anterior muscle of the malleus, must Ww eaken 
acute sounds, while the tension of the same membrane, by the i in. 
ternal muscles of the same bone, must increase the force of the 
grave sounds. In the same manner, as the eye by the contraction 
or dilatation of the pupil, accommodates itself to the light, so as 
to admit a greater or smaller number of its rays, according to the 
impression which they produce, sO by the relaxation or tension of 
the membrane of the tympanum, or of the fenestra ovalis, the ear 
reduces or increases the strength of sounds whose violence would 
affect its sensibility, in a painful manner, or whose impression 
would be insufficient. ‘The iris and the muscles of the stapes and 
of the malleus are, therefore, the regulators of the auditory and 
visual impression ; there is as close a sympathetic connexion be. 
tween these muscles and the auditory nerve, as between the iris 
and the retina. ‘The air which fills the tympanum is the true ve- 
hicle ofsound; this air diffuses itself over the mastoid cells, the use 
of which is to aüdiiont the dimensions of the tympanum, and the 
force and extent of the vibrations which the air experiences 
within it. | 

These vibrations, transmitted by the membrana tympani, are 
communicated to those membranes which cover the fenestra ovalis 
and the fenestra rotunda, then, by means of these, to the fluid 
which fills the different cavities of the internal ear, and in which lie 
the soft and delicate filaments, of the ie a? nerve or of the > portig 
‘mollis of the seventh pair. ?: 

The agitation of the fluid affects these nerves and determines the 
sensation of grave or acute sounds, according as they are slower 
or more rapid, It appears, that the diversity of sounds should 
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rather be attributed to the more or less rapid oscillations, and te 
the undulations of the lymph of Cotunni, than to the impressions 
on filaments, of different lengths, of the auditory nerve. These 
nervous filaments are too soft and too slender to be traced to their 
extreme terminations. it is, however, probable, that the various 
forms of the internal ear (the semi-circulur canals, the vestibule, 
and the cochled), have something to do with the diversity of 
sounds. It must also be observed, that the cavities of the ear are 
contained in a bony part, harder than any other substance of the 
same kind, and well fitted to maintain, or even to augment by 
the re-action of which it is capable, the force of the ‘sonorous 
rays. : so do: 
Theessential part of the organ of hearing, that which appears 
exclusively employed in receiving the sensation of sounds is, 
doubtless, that which exists in all animals endowed with the fa- 
culty of hearing. This part is the soft pulp of the auditory nerve, ~ 
floating in the midst of a gelatinous fluid, contained in a thin and 
elastic membranous cavity. It is found in all animals, from man 
to the sepiz. Inno animal lower in the scale of animation, has an 
organ of hearing been met with, although some of these inferior 
animals do not seem to be absolutely destitute of that organ. 
This gelatinous pulp is, in the lobster, contained ia a hard and 
horny covering. In animals ofa higher order, its internal part is 
divided into various bony cavities, in birds, there is interposed 
a cavity, between that which contains the nerve of hearing and 
the onter part of the head; in man and in quadrupeds, the organ 
of hearing is very complicated ; it is enclosed in an osseous Cavity, 
extremely hard, situated at a considerable depth, and separated 
from the outer part of the head, by acavity anda canal along which 
the sonorous rays are transmitted, after having been collected into . 
fasciculi by trumpets situated on the outside. 
This kind of natural analysis of the organ of hearing, is well cal- 
culated to give accurate notions on the nature aud importance of 
the functions fulfilled by each of its parts. Butin the investigation 
of the uses and of the relative importance of the auditory appara~ 
tus, morbid anatomy furnishes data of an equal value with those 
obtained from comparative anatomy. . 
CXXIII. The external ear may be removed, with impunity, in 
man, and even in animals in which its form is more advantageous ; 
the hearing is, at first impaired, but at the end of a few days, re. 
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covers, its wonted delicacy. The. complete obliteration ofithe 
meatus auditorious externus, is attended with complete deafness. 
It is not essentially necessary for the mechanism of hearing, that 
the membrana tympani should be whole; persons in whom it has 
been accidentally ruptured, can force out smoke at their ears, 
without losing the power of hearing ; it may be conceived, however, 
thatif instead of having merely a small opening that would not 
prevent its receiving the impression of the sonorous rays, nor its 
being acted upon by the handle of the malleus, the membrana tym: 
pani were almost entirely destroyed, deafness would be the almost 
unavoidable consequence, If, in consequencce of the obstruction 
of the Eustachian tube, the air in the tympanum is not renewed, 
it loses: its elasticity and combines with the mucus within the 
tympanum, The cavity of the tympanum is then, in the same 
condition as an exhausted receiver, in which the sonorous rays 
are transmitted with difficulty. It has been thought, that the use 
ofthe Kustachian tube was, ‘not only to renew the air contained 
in the tympanum, but also to transmit the sonorous rays into that 
cavity. In listening attentively, we slightly open our mouth; 
in order, itis said, that the sound may pass from this cavity into 
the pharynx and thence reach the organ of hearing, This explas 
hation is far from satisfactory, for, the obliteration of the meatus 
auditorius externus is attended with complete deafness, which 
would not happen, ifthe Eustachian tubes transmitted the sono- 
rous rays. When a man listens attentively, and with his mouth 
open, the condyles of the lower jaw, situated in front of the exter- 
nal auditory meatus, being depressed and brought forward, the 
openings are evidently enlarged, as may be ascertained by putting 
the little finger into one’s ear, at the moment of depressing the 
lower jaw. The luxation of the small boues of the ear, or even 
their complete destruction does not occasion deafness, the ouly 
consequence is a confusion in the perception of sounds. When, 
however, the stapes, the base of which rests on the greatest part 
of the fenestra ovalis, or when the thine membrane which closes . 
the fenestra ovalis, or when that which closes the fenestra 
rotunda is destroyed, deafness takes place, in consequence of 
the escape of the flaid which fills the cavities in which ns 
nerve is distributed. 
The existence of this fluid appears spent) to the mechanism of 
hearing, either from its keeping the nerves in the soft and moist 
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state required for the purpose of sensation, ‘or frôm its trang 
mitting to them, the undulatory motion with ‘whieh it is 
near borzive sens tiagmnale cbyoignmtony..7is a dit. seorcon ean 
ME he deafness'of-old people, which,’ according to authors, de. 
pends on the impaired sensibility of the nerves, whose excitability’ 
has been exhausted by impressions too frequently repeated, ap- 
pears*sometimes, to be occasioned by a deficiency of thishumour, | 
and by the want of “moisture in the internal cavities | of the ear. 
During thé severe winter of 1798, Professor Pinel opened, at the 
Hospital of Salpétriere, the skull of several women who died at a 
very advanced age, and who’had been deaf for several years. The 
cavities of the internal ear ‘were found quite empty; they contained 
an idicle in younger subjects who had possessed the power’ of 
hearing. ADAM SATE cet DOG Ahk Ws RAIN ae MAO RE KI 
Deafness may, likewise, be produced by a palsy of the portio 
mollis of the seventh’ pair, or by a morbid condition of the part 
of brain from which this uerve arises, The méchanical explana- 
“ion applied by Willis to the anomalous affections “of the organ 
ring, is inadinissiblé, thosé in Which that organ is sensible 
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of hearing, 
only to the impression of weak or strong sounds acting together 
or separately. hm RETIENS NASA TEE 
his author relates the case of à woman who could not hear, 
ünless a great noise was made near her, either by beating a drum 
or by ringing a bell, because, says he, under such circumstances, 
-these loud noises determine in the membrana tympani,which he sup- 
poses in'a state of relaxation, the degree of tension required to ena- 
ble it to vibrate under thé impression of weaker sounds. ‘This mem-. 
brane; to present greater resistance, must be put on the stretch by 
the internal ‘muscle of the malleus, or by its own contraction. The 
total absence of mascular fibres in the membrani tympani, in man, 
renders very doubtful this spontaneous contraction. Mr. Home, 
however, has justascertained that the membrana tympani of the ele- 
phant is muscular and contractile,  Admittiog all these: supposi- 
tions; we only substitute one difficulty for another, and it remains 
to be shewn, why the more powerful sounds merely ‘increase the 
tone of the. membrana tympani; why they do net, become ob- 
jects of perception of the organ of hearing, though; they.might 
be expected to render us insensible to the perception of weaker 
sounds. huh ptite che 
CXXIV. Of odours. Chemists have long thought {hat ‘the 
edoriferous part of bodies formed a peculiar principle, distinct 
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from all the other substances venterisg into: their composition 4 
they gaye it,.the name of d¢roma; M. Fourcroy, however, has 
clearly shewn, that this pretended element consisted merely of 
minute particles of bodies, detached by heat and dissolved in thé 
atmosphere, which becomes loaded with. them and conveys them to 
the. olfactory. organs. According to this theory, ail bodies are 
odoriferous, since caloric may sublimate some of the particles of 
those which are: least volatile. Linnzeus and » Lorry, had endea- 
voured to. class odours, according to the sensations which they 
produce*; M.. Fourcroy has been guided. by. the, chemical. nature 
of substances; but however advantageous this last; classification. 
may be, it is difficult to include in it, the, infinitely varied odours 
which exhalefrom substances of all kinds, and. it is perhaps as dif. 
ficult to arrange them in classes, as the bodies from which they are 
produced. | | | 

This being laid down on the pate of odours, it is bax explained, 
why the atmosphere hecomes loaded with the greater quantity, 
the warmer and the more moist itis, We know, that in a flower, 
garden, the air is at no time more loaded with fr agrant odours, and 
the smell is never the source of greater. enjoy ment, than i in the 
morning, when the dew is evaporating by the rays of the sun. It 
is, likewise, easily understood, why the most pungent smells, gene- 
rally evaporate very readily, as ether, alcohol, the spirituous tincs 
tures and essential volatile oils. 

CXXV., Of the organ of smell. The ee a within 
which this organ is situated, are two cavities in the depth of 
the face and extending eh ae ard into other cavities, called 
frontal, ethmoideal, sphenaltsal palatine, and maxillary si- 
puses. 0 

A pretty thick mucous membrane, always moist, and in mals 
tissue of which, the olfactory nerves and a. considerable number of 


* Linnæus admits seven classes of odours; Ist class, ambrosiac odours, those 
ofthe rose and of musk belong to this class, they are characterized by their 
tenacity: 2nd, fragrant; for example, the lily, the saffron, and jasmine; they 
fly off readily; Srd, aromatic, as the smell of the laurel; Ath, aliaceous, ap< 
proaching to that of garlic: 5th » fetid, as that valerian and Mai Gth virous, 
as of poppies and opium: 7th, nauseous as that of Seid. melons, ro 
and, in general, all cucurbitaceous plants. 

Lorry admits only five kinds of odours, camphor ated, A ethereal, volatile 
acid, and alkaline, | 

M. Fourcroy admits thempeons aroma, belonging to plants improperly termed 
inodorous, Oily and pate oily and volatile, acid and hydro-sulphu- 
PEOUS, | : 
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Qitter uérvés gud vessel äré distributed, lines thé nostrils’ “and | ex- 
#ehds intd the sinuses which communicate with” ‘thei and” ‘covers 
their pariétes} ‘throughout ‘their ‘windings: and prômiiéncés This 
membrane, called pithititry, % is soft and fungods and is the organ 
which secretés ‘thé thucus’ of fie 2 ose ;) it 8 thicker over ‘thé 
turbiated” Bones "which lie’ within the ‘olfaddtotty® eaivities ; it 
grows thither: and firmiét, in the different sintiées. °" i shout 
"fé sell aphears more délicate in proportion astthe ope 
fosse’ being mote eapacious;" ‘the pituitary meinbiithe Covers à 
“greater space.’ The Soft wad moist condition of this membrane ig, 
likewise} essential y necessary to the perfection his sénbe! "In 
tie dog, and ia all animals which! have a very! expüisite" sense of 
smelt, ie froUTAR ‘ethnidideal, sphenoidal; ‘palatine ghd maxillary 
sinuses) are prodi: giously tapactous, and the’ iparietes vepehe skull 
aré, in great measure, hollowed by these? different parts” of ‘the 
dituétoty ‘apparatus; the: favbinated bonds abe, tikewi ise; ‘very pro- 
minedt in thém, and the ‘grooves: between tien eby deo! Tasty, 
| te niérvés OF the first pair ‘are Taree! in ‘Proportion: + Mniong the 
animals possessed’ of great delicacy of smell, few pas be femark- 
able thant the hog. ‘This impure animal, Adbdstomed to live in 
‘thie most ‘offensive smells, ard “ine tHe Host digfusting’ filth; has, 
however, so very’ ‘hice ‘a stvéll, ‘that’ if ‘can “detect état roots, 
though partied “ih the earth at’ al eunsidlérablé depth. ° Bi saint 
countries, this quality is “turned! to advantage, and’ Swine are em- 
pldyed it ooking for trufies: OPHe animal is Gaiden +6 those places 
where they are gaspeetell to be,ttüfns up. the earth” th’ whith” ‘they 
buried and would feed on them greedily, if the herdsmai’ satisfied 
With this fidication, ‘did not drive them’ away fia this unenve 
itGhided for more ati cats palates! fai) oar nod wiring ,o685¢ 
nae yy! of the sensation of ‘odours: oi {HY nerves of ite 
ae pair alone five | tb the’ pituitary” membrane, the power UF r i 
ceiving the impression of smell, and do the namerous! filaments: of 
the fifth pair, merely impart'to it thé general sensibility’ bétonging 
toother parts? This question ‘appears t6 require âhanswer in’ ‘te 
affirmative. | “Thé pituitary” wièmbrane, in fact, *powsesses, ‘two 
modes of sensibility, perfectly di @inct, since’ {he She OF thé two 
may be almost ‘completely destroyed < gaa’ the” ‘othef icbnsitterdBly 
increased. his, th violent datarth, the sénsibility of the part) ‘as 
far as rélates to thé touch, ‘is Very acuté,: since’ ‘the pittitary 
membrane 1 is s affected ‘vith pails er, the’ pHa 1 inseusible te 
the strongest shtells.” gts ‘it LT EPROP 
2 Q 
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It seems probable, that the qlfactory nerves do not.extend. into 
the sinuses, and;that;these improye.the sense of. smell, merely by 
retaining, for a longer space of time, a considerable mass of air 
loaded with odoriferous particles. .[ have known, detergent. i in- 
jections, strongly scented, thrown into the antrum highmorianum 
by:a fistula in the alveolar, processes, produce no: sensation of 
smell. A phial filled with a.spiritaous liquor haying been applied _ 
to a fistulain the. frontal sinuses, gave no.impression tothe patient, 
The. true ;seat of the sense. of smellis at the most elevated part 
of the hnkiile) which the nose covers over in the form. of.a capital. 
"There the sishithyin membraneis moister, receives into.its tissue the 
æumerous filaments of the first, pair, of nerves, which, arising. by 
two roots from the. anterior lobe of the brain, and from the fissure 
which separates:.it from: the posterior lobe, passes from. the 
cranium, through, the. openings of .the cribriform., plate of the 
ethmoid, bone, and. terminates forming, by the expansion. of, its 

| filaments,. A. _kind,, of parenchymatous tissue not, easily. dis- 
tinguished, from. that of the membrane, :. ‘The olfactory; pa- 
pille would, soon. be destroyed by. the contact of. the, atmos- 
pherical, air, if they were, not, ‘coyered oyer by the mucus of the 
nose. ;, The use of this mucusiis, not merely, to preserve the, extre- 
mities of the nerves, ina sentient state, by preventing. them from 
becoming dry,;, but, likewise, to lessen, the too strong i impres- 
Sion. that would, arise from the | immediate contact of the odorife- 
Tous particles, ,. It perhaps even) combines with, the odours, and 
these ‘affect the, olfactory organs, only when dissolved à in, BUEN 
jas the food in;saliva. 9: oe) sun heey Heke be 
», As the air,is the vehicle. of, piloaris these affect the Rita 
membrane, only when we inhale, it, into the nostrils, ; Hence, 
when any. odour. is grateful, to us, we. take, in short and frequent 
inspirations, that the whole of the air, which is receizeds into, the 
‘lungs, may pass. through. the pasal fossa. ds We, on the contrary, 
breathe, through the mouth, or.we suspend respiration altogether, 
when smells.are disagreeable to, Wraroiteon ie ey aeprartio es 

The sense of smell, like all the, other Senses, is readily impressed 

in children, though the nasal fossæ are, in, them, much contracted, 

-and though the sinuses are not yet formed, . Lhe. ‘general increase of 
sensibility, at. this period of lifes, makes up for. the imperfect. state 
ofthe organization, and it is, in this respect, ‘with the nasal fosse,. 
as with, the auditory. apparatus, of, which an important part, the 
meatus externus, is then not complctel y evolved. The: sense of xls 


F 


299: 


is perfected by the loss of some of the other sorisés }) every body} 
for example, knows the history of the blind man whom that organ’ 
enabled to judge of the continience ‘of “his” daughter ; it» becomes 
blunted by the application of strongsand pungent odours.’ Thus,’ 
snuff changes the quality of the mucus secreted by the membrane of; 
the nose, altersiits tissue, drys its: nerves, and;-in the course of 
time, impairs:their sensibility. °° 12° noihogih-aroitid » Lite 

"The shortness of the distance between the origin, of the olface. 
tory nerves,<in the brain, and their terminatién inthe nasal fossæ, 
ansmission of, the impressions 


} 


render very prompt and easy the tr 
which they experiences This vicinity: to the brain, induces us to 


apply to, those nerves, stimulants calculated fo rouse) the sensibi- 
lity, when life is suspended, as in faintingeandiasphyxia. The sym~, 


nthe pituitary membrane and the dia- 


pathetic counesions, betwee 
fects of sternutatories, in cases of 


phragm, account fer the geed 2 
apparent death © #1 7 ont: bof 


.CXXVEL Of favours. Flavours are no less varied and no, 


less numerous thaw odours; aud it is as dificult:to reduce them to 
general classes connected by analogies and including the whole.* 
Besides, there exists no element of flavour; apy mere than au odo- 
giferous principles ‘Phe flavour of fruits alters) as they ripens 
and appears to depend on the inward composition of bodies, on 
their peculiar nature, rather 
since crystals of the same figure, 
” do not produce similar sensations. 


than-on:the form of their molecules, , 
bat belongimg to different, salts, , 


. To affectithe organ of taste, à body should, be salubtesat the. 


ordinary temperature of the saliva; all insolub 
insipid, aud one might apply to the organ of taste, this celebrated 
axiom jp chemistry ; corporg non agunt nist solutan Af there isa 
complete absence of saliva, atid if the bod y that 
ther without ‘moisture, it will affect the parched tongue, only by 
its tactile, and not at ail by its gustatory qualities. 
which have most flavour, are these which yield most reac 
mical combinations and decompesitions, 
tral salts... When, in affections of the diges 


lilyto che- 


iimiy 


* This has beea attempted, though with indiffere 
Haller, and Linnaus. Acid, sweet, bitter, acrid, sa 
tuous, aromatic, and acerb were the terms employed by 
press the general characters of flavours 


nt suceess, by Boerhaave, 


those physiciags, t@ €X- 
: & OO HR A 


is chewed is altoge-. 


le substances ars, 


The substances , 


as acids, alkalis, and neue. 
tive.organs, the tongue. 


lish, alkaline, vinous, spiri- (à 


is covered with a mucousor whitish fur, or of a yellowish or bilious 
colour, we have only, incorrect ideas. of. flavours; the thinner or 
thicker coating prevents the immediate coutact of the sapid partie 
cles; when they act, besides, on the nervous: papilla, the impres. 
sion which they produce is lost i in that occasioned by the morbid, 
contents of the stomach; hence every aliment appears. bitter, 
while the bilious Aisposition exists, and Br SM in. those. diseases 
in which the mucous elements prevail. pds wadebbieailld 

- CXXVIHIT. Of the sense of taste. N o sense is so. much akin: 
to that of the touch, or resembles it more. The surface of the: 
organ of taste differs from the common integuments, only in this. 
respect, that» the’ chorion, the mucous body and the epidermis: 
which envelop the. fleshy part. of the tongue are softer, thinner, 
and receive a greater quantity of nerves and vessels, and are habi. 
tually moistened by the saliva and bythe mucus, secreted by the 
mucous glands contained in their substance, These mucous. 
cryptæ, and the nerves of the cutaneous covering of the tongue, 
raice the very thin epidermis which covers its upper furface, and : 
form a number of papillæ distinguished, by their form, into fun- 
gous, conical, and villous. . With the exception of the first kind, 
these small prominences are formed by the extremities of nerves | 
surrounded by blood vessels which give to these: papilla. the power: 
of becoming turgid and prominent, and of. being affected with à 
kind of erection, when we eat highly seasoned food, or when we 
long for a savoury dish. ‘The fungous papillæ are mostly: si. 
tuated at the remotest part of the upper surface of the tongue, to- 
wards its root, where it forms a part of the isthmus: faucium. | 
The pressure with which they are affected by the alimentary bolus, 
in its passage from the mouth into the pharynx, squeezes out the» 
mucus which lubricates the edges of the aperture, and serves to : 
promote its passage: these mucous follicles, fulfil, in this ie’, 
the same office, as the amygdala. it 

The upper surface of the tongue is the seat of taste: it is unde. 
niable, however, that the lips, the gums, the membrane lining the 
arch of the palate, and the velum palati, Ki be'aflected by the 
impression of certain flavours, . 

It is observed, in the different animals, that the organ of taste 
is more perfect, HA: en as the nerves of the tongue are larger, 
its skin thinner and moister, its tissue more Hexiie, its surface 
more extensive, its motions easier and more varied, “Hence, the | 
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bone in the tongue of birds, by diminishing, its, flexibility, the os. 
seous scales of the.swan’s tongue, by reducing theextens, of, the 
sentient surface; the adhesion of the tongue to the jaws, in frogs, 
in the seiapiiodenlal in the crocodile; by preventing freedom of 
motion,reni der im these animals, the senseof taste duller and less cale | 
eulated to feel the impression of sapid bodies, than in man, and the 
other mammiferous animals. Man would, probably, excel all the 
other animals, in delicacy. of taste, if he did not, at an early period, 

impair its sensibility, ,by strong, drinks; .and bythe use of spices, 
and of all the, luxuries that are daily: brought tovour tables. The! 
quadrupeds, whose tongue is covered by a rougher. skin, discover 
better: than, we can,:by the sense of taste, poisonous, or noxious 
substances. We-know, that. in the variety of plants which cover 
the face of the earth, herbivorous’ animals select a certain number 
of plants suited to their nature, and oS reject those which 
would, be injurious to them. 

CEXXIX: Is the lingual branch of the fifth pair w nées) alone 
subservient to the sense of taste? Are not the ninth pair (almost 
wholly distributed i in the tissue of. the tongue), and the glosso 
phary ngeal branch of the eighth, likewise subservient to this func. 
tion ?, Most anatomists, since Galen, have thought that the eighth 
and ninth pair supplied the tongue with its nerves of motion, and 
that it received from the fifth, its nerves of sensation, Several fila. 
ments, however, of the great hy poglossal nerve, may be traced 
intoithe nervous papillæ of the tongue. : Fhis nerve is larger than 
the lingual, and is more exclusively distributed to this: organ 
than the fifth pair, to which the other nerve belongs. Hevermann 
states, that he knew a case, in which the sense of taste was lost 
from the division of the nerve of the ninth pair, in removing a. 
schirrous gland. This case, however, appears tome a very suspi- 
cious one. ‘The patient might still have tasted, by means of the: 
lingual nerve, and the sense would only have been weakened. 
he division of one of then nerves of the ninth pair could render 


2 


* Especially the anterior part of the palatine membrane. The naso-palatine 
nerve, discovered by Scarpa, after arising from the ganglion of Mekel, and 
going for a pretty considerable distance into the nasal fossæ, terminates in that. 
thick. and Pcie portion of the palatine membrane situated behind the, 
upper incisors, pas with which the tip of the tongue is in such frequent, 
i di 
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insensible, only that half‘of the ‘tongue to which itis distributed, 
the other half” would continue ns tg de Se ‘the fee nit of 
taste i | NA 
The application of déhtss to the: différent nervous réurnts dis. 
tributed to the tongue, ought to inform us of their different ‘uses, 
if, as Humboldt suspects, the galvanic excitement of the nerves of 
motion, alone produces ‘contractions... To ascertain the truth of 
this conjecture, I placed a plate of zinc within the skull, under the 
trunk of the nerve of the fifth pair, in a dog that had tré killed a 
few minutes before, and that still retained its warmth; the muscles: 
ofthe tongue, under which a piece of silver was pried) quivercd 
very slightly ; those of the forehead and temples in contact with: 
the same) metal, experienced very sensible contractions, whenever 
a communication was made, by means of an ironrod. This experi- 
ment shewed, that the lingual branch of this nerve was, almost’ 
solely, subservient to the sensation of taste, which agrees with the 
opinion of most physiologists; and: the same’ inference may be 
drawn from the anatomical knowledge of the situation of this 
nerve which, almost entirely, terminates in the papilla’ of the 
membrane of the tongue, and sends very few filaments to the mus- 
cles of that organ. But though the) galvanic irritation applied to 
the hypoglossal nerve affected the whole tongue, inva conyülsive 
manner, I did not think myself justified to infer, that this nerve 
was solely destined to perform its motions; as this nervous trunk 
might,in this part of the body, as it does in ret contain fila- 
ments both of sensation and motion. — 

. The tongue, though an azygous organ, is ferine of parts com- 
pletely symmetrical ; there are, on each side, four muscles ( stylo, 
hyo, genio,: glosso and lingual); three nerves (lingual, glosso- 
pharyngeal, and hypoglossal) ; ; à ranine artery and vein; anda 
' set of lymphatic’ vessels precisely alike. ‘All these parts, By their 
union, forma fleshy body-of a close texture and not easily unra- 
velled, similar to that of the ventricles of theheart, endowed with 
a considerable degree of mobility, in consequence of the nume. 
rous vessels and nerves entering into its substance. If we com. 
pare their number and size with the small bulk of the organ, it 
will be readily understood, that; as no part of the body can execute 
more frequent, more extensive, more varied motions, s0 no one 
receives more vessels and | nerves, A middle line separates and. 
marks the limits of the te halves of the tongue, which anatomi- 
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cally and physiologically considered, apreans formed -of! two, dise 
tinct organs in juxta-position. (i .c. of 001. 6 bad ‘tsidw 

This independance of the: two, parts of the dibée) is confirmed 
by the phenomena ofidisease ; in hemiplegia, the side of the tongue 
corresponding: to; the half, of the body that. is. paraly: zed, : loses, 
likewise,, the, power of motion; the other retains its mobility, and 
draws the tougue towards that; side, | En carcinoma of the tongue, 
one side jremains unaffected, by the affection, which destroys the 
other half; lastly, the arteries and:nerves of the left side. rarely 
anastomose with those on the right; injections forced along 
one of the ranine arteries, fill ab the: corresponding Bait of the 
organ; &e, a) abies Hloid# oué 

CXXX.. Of. the. touch: N o dre of; the surface. ait our bodi ly is 
ss to receive the touch of a foreign body, without our being 
” speedily informed of it. If the organs of sight, of heating, of smell, 
and of taste, occupy only limited spaces,touch resides in all the other 
parts and effectually, watches, over our.preservation: The touch, 
distributed over,the, whole surface, appears to be the elementary 
sense, and, all the: others are.only. modifications of it, accommo- 
dated to certain properties of bodies... All that SNA CRE sound, 
smell, or flavour, isappreciated by the touch, which thus instructs 
us in the greater part of the qualities of bodies. which it concerns 
us to know, as their temperature, their consistence,, their,state of 
dryness, or humidity, their figure, their size, their, distance, ;, &c. 
It corrects the «errors of the sight and. of all the other. senses, 
of which it may justly, be called. the FRA Ont and, it furnishes us 
with the most eractand distinet, IdeBS rois ol CPE 


ty 
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the AT ewe giving ah the name of. the PRIE sense, : is 
not, however, safe from all:mistake, : Whilst.it is.employed .on 
the geometrical properties, derived from space, and that it ap 
preciates the length, the breadth, the thickness, the form of bodies, 
it transmits to -the intellect, rigourous and mathematical results , 
but the ideas we acquire, | by’ its ‘means, on the ‘temperature ‘of 
bodies are far from: being’ equally precise. For, if you have just 
touched i ice, another body | colder than yours, will appear warm, 
It is for this reason, that. subiecrancons | places appear. warm, to, us 
during winter». They have kept their temperature. whilst -all 
things'else have changed theirs ; and as'we judge of the heat ofan 
object by its relation. not ‘only’ to our own but ‘ulso'to » that, of 


{ 
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other bodies and of the air about us,we find the sdme places warm} 
which had appeared cold to us, in the middle of swinitiery ’ 

The densest budiès being the best conductors of heat*; maible; 
metals} &c. appear colder to we than ‘they really are,’ because they 
carry! it of so répidiy. ‘Matbié and? metals) whew polished, ap2 
pear stilliéolder because} as’ fliey ‘touch the? ska" in thay more 
points: atonce, ‘they effect this abstiaetion moreeffectially:’ very 
one * knows? déc experiment ‘of ‘placing lasohittlé ball ‘between 
the twos mn a MP and eg MR thé Sétisatiori of two diffe 
rent ballsyict eno. ide ey so lie Be 

CXXXI. : «Of the: integurlentsoc The général ren of the 
whol body is the organ of touch, which resides in thé skifi haha 
perly.sé callèd.:5/Fhe cellular tip ahs ‘cbhhects together ‘all 
our partspforms‘over thé wholebodyy a layérvarying ih thickniéss? 
which coversiits inoevery party itris “called -pañnièuris “Gdinoswas 
As ibapproaches thesurfaceyits lame: are more condénsed, aré 


tatpns 


in more immediate contact with each other; and äré no léger ses , 


parated by adepsi lt is by: tlie.closér jaxta position’ Uf the Tamia 
of the cellular tissue, that the Skinor dermis is: formed, ‘a dé ense 
and'élastic mémbranes into which numerous: vessel's, 'of all Teint; 


aré distributed, and into which 86 gréat’a quantity of neives té 
iinaté, that de ancients: did not omits to "eorisldet - skin ag 


purely riervous. © MIEL AD où en 

In certain parts! of: the ial, é avery thin müscular plane’ “pa 
rates the skin from the Parificulus adiposüs.. This kind of paritious 
ls Carnogus envelops,’ Almost éntirel y; the body of Some an itis 3 < 
its contractions wrinkle their: skin covered with haifs thèse" ride) +f 
braté, and thus’ arecéletived of the dust and airt whith may {lie 
gathered on theme Tt fs'by means of a’ ‘cutaneous muscle, of very 
wid shi? sertetdie) “ate the me Sn Fs to pies ibsar ru 


de Pie | 
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#! ‘woolly substances, &e. all felts, of which'the ‘crossing hairs’ confiné, ity 
some sort, a great, quantity of airs a fluid which, from its, gazeous stdté, isa very 
bad conductor of heat, retain heat well ; cand, of equal. thickness, a, stuff.of 
fine wool, of Which ‘the hairs are more separated, the tissue softer, will be 
warmer than astaf of éoarse 3 wool, of which the Pré © too close, form a 
dense body, through whicl eold,’as well as heat, will pasé' With ease. Th is’ ‘by: 
thus confining a‘certain mass of! air, that snow ‘keeps: the soikit: covers, in! à 
mild temperature! and. [preserves plants. from thes injury of excessive cold: ja 
physical truth which. is found. figuratively expressed, in, the, words of BS 
Pialmist ‘Et dedit illi nivem ‘tanquam vestimentum.” 
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and to present to his enemy à surface studded with sharp points? 
only a few scattered’ rudiments of an analogous structure, are to 
bé met with in the human body; the occipito frontalis, the corru. 
gator supercilii, several muscles of the face, the platysma myoides, 
the palmatis cutaneous may be considered as forming part of this 
muscle. We may even include the cremaster, ‘whose expanded 
fibres, surrounded by the dartos, have misled some: anatomists to 
guch 4 degree; that they have admitted the existence of a muscular 
texture in the latter. Thesé fibres of the cremaster, produce dis. 
tinct mot?ons in the skin of the scrotum, wrinkle it, in a transverse 
direction, andj at the same time, bring up the testicles. The 
platysma myoides acts, likewise, on the skin of the neck ; lastly, 
the éccipito-frontalis, in some men, performs so distinct a motion 
6f the hairy scalp) ‘as to throw off à hat, a cap, or any other co- 
fering that may be: on the head: One may compare to the pan- 
niculus carnosus, the muscular coatof the digestive tube, situated, 
throughout’ its whole’ length, below the mucous, membrane, 
which is merely’a prolongation of the'skin modified and softened. 

~ Butif, in man; the sahcutancous muscle, from its imperfect state, 
answers purposes only of secondary importance, the layer of cel- 
lular “adipose substance, ‘extended under the ‘skin, gives to the 
lattér its tension, its whiteness, its polish, its suppleness, favours 
its applying itself to tangible objects and thus renders the : touch 
more délicate. Too hard or wrinkled a skin would have applied 
itself in a very incomplete manner, to bodies of a small size, and 
would not readily have accommodated itself to the small irreguia- 
"ities of those of inconsiderable bulk. Hence the pulp of the 
fingers, whichis the seat ofa more delicate touch, is furnished with 
a kind of adipose cushion supported by the nails, ready to be ap- 
plied to polished surfaces, and ‘to discover their slightest asperities. 
I have observed the sense of touch to be very imperfect, in men 
wasted by marasmus, and whose hard, dry, and wrinkled skin ads 
heres, in certain situätions, to the subjacent parts. ©” . 
The chemical analysis of the cutaneous tissue shews, that it does 
not exactly resemble that of the cellular and membranous tissue ; 
it is gelatino-fibrous, and, with regard to its Structüre and to its’ 
share of contractility, it occtipies a medi unt, between’ the cellular 
tissues and the muscular flesh. Theré arise, ‘from the surface of the 
skin, innumerable small papillæ, fungous, Conical, pointed, obtuse 
and variously shaped, in the different parle tlie ‘body. | These 
papill äre merely the pulpouséxtrénities ’ of Ré nerves whick: 
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terminate into them, and around which there are distributed vascu- 
lar tissues of the utmost minuteness. The papillæ of the skin, 
which are more distinct in the fingers and lips than elsewhere, 
swell, when irritated, elevate, in a manner, the epidermis, and 
this kind of erection, which is useful when we wish to touch a 
substance with great precision, may be. excited by fri iction or by 
moderate heat. ; | pale ; “ 

The nervous or senticnt surface of the np is gat ae with a 
mucous coating, colourless in Europeans, of dark colour, from the 
effects of light, among the natives, of southern climates; of a gela- 
tinous nature, destined to maintain the papillæ in that state of 
moisture and. softness favourable to. the touch. This mucilaginous 
layer, known under the name of refe mucosum of Malpighi, seems 
to contain the principle which causes, the variety of colour in the 
skin of different nations, as will be observed, in speaking of the 
varieties of the shaman species. 

The reticular state of the rete mucosum may. be cute lé in two 
ways ; a thinand gelatinous layer, extended on the papillar surface 
ef the skin, is perforated, at each nervous papilla: and if it were 


possible to coagulate or to detach this coating,,,.we should have a 


real sieve, or reticulated. mesh work, with a perforation at every 
point, corresponding to a cutaneous papilla. The sanguineous 
aud lymphatic capillaries, which surround the nervous papilla, 
form, besides, by their connexions, a net-work, the meshes of 
which are very minute and adhere to the epidermis, by a multitude 
of small vascular filaments that insinuate themselves between the 
scales of this last envelope. | 

The skin would be unable to perform its functions, if an outer, 
thin, and transparent membrane, the epidermis, did not prevent 
it from being over dried. This superficial covering is quite insen- 
sible, no nerves and no vessels, of any kind, are found in it, and 
even in the present state of the science, we do not understand 
how it is formed, how it repairs and reproduces itself when de. 
stroyed. ‘The most minute researches,on itsystructure, merely 
shew the existence of an infinite number of lamella, lying over 
each other, and overlapping each other, like the tiles of a roof. 
This embrication of the epidermoid Jamellæ, is very obvious 
in fishes and reptiles, the scaly skin of which is merely an 
epidermis whose parts are much more coarsely. shaped. 


It was observed (XL), in the account of absorption, how. 


much friction facilitates the absorption of substances applied, to 
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the surface of the skin, by raisng the scales of the epidermis, so as 
to expose the orifices of the absorbents, whose mre it in other 
respects, increases. | 

Haller conceives, that the epidermis is bn by the drying up 
of the outer layers of the rete mucosum. Morgagni thinks it is 
formed by the induration of the skin in consequence of the pres- 
sare of the atmosphere. In objection to these hypotheses, one 
‘may enquire, how it hapnens, that by the time the feetus, immersed 
in the liquor amnii, has attained its third month, it is covered with 
such an envelope. Pressure renders the skin hard and callous, 
increases considerably its thickness, as we see in the soles of 
the feet and in the palms of the hands of persons engaged 
in laborious employments. The epidermis reproduces itself with 
an incredible rapidity, after falling offin scales, after erysipelas or 
herpetic eruptions, or, when removed, in large flakes, by blistering, 
it is renewed in the course of a very few days. The cuticle, toge. 
ther with the hairs and the nails, which may be considered as pro: 
ductions of the same substance, are the only parts, in man, that 
are capable of reproducing themselves. ‘The hairs and the horns 
of quadrupeds, the feathers of birds, the calcareous matter of the 
lobster and of several mollusca, the shell of the turtle, the solid 


sheaths of a number of insects, possess, as well as the epidermis, — 


this singular property. In other respects, the chemical structure 
of all these parts is the same; they ail contain a considerable pro- 
portion of phosphate of lime, withstand decomposition, and give 
sut a considerable quantity of ammonia, on being exposed to heat. 
The use of the epidermis is to cover the nervous papilla, in which 
the faculty of the touch essentially resides, to moderate the too 
- vivid impression that would have been produced by an immediate 
contact, and to prevent the air from st se the skin or from im. 
pairing its sensibility. — ÿ 

This desiccation of the cutaneous tissue is further prevented, and 
its suppleness maintained, by an cily substance, which exudes 
through its pores,and is apparently secreted by the cutaneous ex- 
halants. ‘his unctuous liniment should not be mistaken for that 
which is furnished by the sebaceous glands, in certain situations, as 
around the nostrils, in the hollow of the arm pits, and in the groins. 
‘This adipose substance, with which the skin is anointed, is abun- 
dant and fetid in some persons, especially in those of a bilious tem- 
perament, with red hair, It is, likewise, more copious in the Afri- 
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can negroes, as if Nature had been anxious to guard against the 
too rapid desiccation, by the burning atmosphere of tropical cli« 
mates, This use of the oil of the skin, is, likewise, answered by 
the tallow, the fat, and the. disgusting substances with which the 
Caffres and the Hottentots anoint their body, in the manner de- 
scribed under the name of tatooing, by the travellers* who have 
pesefaated into the interior of the burni gions of Africa. +) 

The ancients had a somewhat similar practice, and the anointing 
with oil, so frequently used in Ancient Rome, answered the same 
purpose, of softening the skin, of preventing its becoming dry, 
or chappedt. ‘The pomatums employed at the present day at 
the toilet, possess the same advantages. The continual transuda: 
tion of this animal oil renders it necessary, occasionally, to clean 
the skin by bathing 3 the water removes the dust and the other 
impurities which may be attached to its surface by the fluid which 
lubricates it. It is this humour which soils our linen and obliges 
us so frequently to renew that in immediate contact with the 
skin, and which makes the water collect in drops when we come 
out of the bath, &c. | 

Though the parts in which there is found the greatest tu 
of subcutaneous fat, are not always the most oily, and though one 
cannot consider this secretion as a mere filtration of this adeps 
through the tissue of the skin, corpulence has, however, a manifest 
infiuence on its quantity. I know several very cérpulent persons 
in whom it appears to be evacuated by perspiration, on their being 
heated by the slightest exertion. They all grease their linen in 
less than twenty-four hours. An excess of the oily matter of pers- 
piration is injurious, by preventing the evacuation of the perspira- 
_ tion and its solution in the atmosphere. 

We all know how, after the epidermis has been removed, the, 
slightest contact is MP that of the air is sufficient to bring on 
a painful inflammation of the skin exposed by the application of a 
blister. The epidermis, as was likewise mentioned in speaking 
oh 7 pr 

-* Among others Kolben, Description du Cap de Bonne-Espérance Spar. 


mann, Voyage au Cap ad: Bonne Espérance et chez les Hottentots. Vaillant, 
Voyage dans U Int'rieur de ?_A lyrique. 01 


+ The reply of the old saldier is well tpi who, on being aked by 
Augustus, how he came to live so long, said, he owed his long life ER 
the use of wine inwardly, and te that of oil quad: ; intès vito. extùs. 
oleo, 
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ef the absorption, placed .on.the limits of the animal economy, 
and in a manner inorganic, serves to prevent heterogeneous, sub- 
stances from being too readily admitted into the body, and, at the 
same time, it lessens the too vivid action of external objects on eur 
organs. All organized and living bodies are furnished with this 
covering, and, in all, in the seed of a plant, in its stem, and on the 
surface of the body, in man and animals, it bears to the skin the 
greatest analogy of function and nature, Jncorruptibility is, ina 
manner, its essence, and is its peculiar character ; and in tombs 
which contain merely the dust of the skeleton, it is not uncommon 
to find whole and in a state to be readily distinguished, the thick- 
ened epidermis that forms the sole of the foot and especially the 
heel. However, this incorruptibility is possessed, as weil as others 
of the qualities of the skin, by the nails and the hairs, which may 
be considered as its appendages. | | | | 
CXXXII. Of the nails, The nails are, in fact, only a part of 
the epidermis: they are continuous with it, and, after death, fall off 
along with it, They are thicker and harder ; like it they are inor- 
ganic and lamellated; they grow rapidly from their root towards 
‘their free extremity; they reproduce themselves rapidly and ac. 
quire several inches in length, when the part beyond the ends of 
the fingers and toes has not been removed; as is the case with the 
Iudian fakirs. Jn this state of developement, they bend over the 
tips of the fingers and toes, and impair the sense of touch, whose 
free enjoymentis preferable to any advantages which savages can 
derive from their long and crooked nails, in defending themselves, 
or in attacking animals, or tearing to pieces those which they have 
killed in hunting. The nails are quite insensible, and the reason 
that so much pain is felt, when the nails run into the flesh, and 
that the operation of tearing them out, which is sometimes neces- 
tary, isso painful, is, that the nerves, over which the nail grows, 
are more or less injured when it grows in a wrong direction. 
The pain from the growing of the nails into the quick, is no proof 
of their being sentient, any more than the growth of corns proves the 
sensibility of the epidermis, of which they are but thickened parts, 
become hard and callous. by pressure,,and which, confined in 
tight shoes, préss painfully on the nerves below. The nail itself 
may acquire a considerable degree of thickness; I have seen that 
of the great toe nearly half an inch thick, The use of the nails is 
to support the tips of the fingers,, when they are applied to 
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amyielding substances; they likewise concur in improving the me. 
‘hanism of the touch*. | | a hie 

CXXXIL. Of the hair on the head and on other parts of the 
body. These parts are treated of, in the present instance, only 
in consequence of their connexion with the epidermis ; as, far from 
improving the touch, they interfere with it, or at least render it 
less delicate. Or ae Phau | 

The skin, in man, is more bare than that of other animals ; 
itis, likewise, least covered with insensible parts that might blunt 
the sense of touch. In almost ail mammiferous animals, the 
whole body is covered with hair, only a smaH part of the human 
body has any hair on it, and that in too small: a quantity, and of 
too delicate a texture, to interfere with the touch. Some men, 
however, have a very hairy skin, and I have seen several who, 
when naked, looked as if covered over with the skin of an animal, 
so great was the quantity ofhair over the whole body, of which no 
part was bare, but a small portion of the face, the paims of the 
hands and the soles of the feet. ‘This extraordinary growth of 
hair, is, in general, a sure sign of vigour and strength. Yn 
childhood, there is no hair except on the head, the rest of the 
body is covered with down. ‘Women have no beard, and there is 
in them, a smaller quantity of hair in the arm pits and on the parts 
of generation, and scarcely any on the limbs and trunk. But as 
though the matter which should provide for the growth of the hair, 
were wholly applied to the hairy scalp, it is observed, that their 
hair is longer and in greater quantity. és HAN ae 


* The toe nails are favourable to the laying the foot to the surface on which 
the body issupported ; they, likewise, improve the sense of touch in this part, 
The useof the feet is not merely to support the weight of the body, they are, 
also intended to guide us in feeling for the plane on which we are to rest them, 
to enable us to judge of the solidity, of the temperature, and of the inequalities 
of the ground on which wetread. They, therefore, required rather a delicate 
sense of touch. The division of the fore part of the foot, into several distinct 
and separate parts, serves to enable us to stand more firm! y, and facilitates the 
action of walking. Ihave seen several soldiers who lost, from severe cold, 
the extremities of their feet, in crossing the Alps which separate France from 
Italy. Those who had lost only their toes, did not walk so steadily, and fre. 
quently fell, in treading on uneven ground, Those who had lost one half 
of their feet, were obliged to use crutches, 
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The colour of the hair varies from white to jet black; and, as 
will be mentioned, in speaking of the temperaments rei of the 
varieties of the human species, this difference of colour is a test 
by which we judge of those varieties. The colour-of the hairs. 
enables us to judge of their thickness: Withof, who, with a, truly 
German patience, was at the pains to count how many hairs were 
contained in the space of a square inch, states, in. his dissertation 
on the human hair, that there are five hundred and seventy two 
black hairs, six hundred and eight chesnut, and seven hundred and 
ninety light coloured, so that the diameter of a hair, which is he- 
tween the three and sexennundredth part of aninch, is least in light 
hair, and these: are finer the. lighter their shade. It is, likewise, 
observed, that men, of. a bilious, constitution, with dark hair, and 
inhabiting warm climates, have more hair, in other parts of the 
body, and that it is coarser and more greasy. 

In whatever part of. the body hairs, may. grow,’ ene are, every 
where, of the, same structure, they,all arise from a vesicular. bulb 
in the adipose cellular tissue; from this bulb containing a gelati- 
nous lymph, on. which the. hair seems to be, nourished, the latter, 
at first divided into, two or three filaments which constitute a kind 
of root, comes out in a single trunk, passes, through the skin and 
epidermis, receiving from the latter a sheath that coversit to its ex 
tremity, which terminates in a point. : 

À hair may, therefore, :be.. considered as an PMR tube 
filled with a peculiar, kind of marrow. : This spungy stem, which 
forms the centre of a hair, is a more essential, part of it, than the 
sheath supplied by the epidermis, Along this spungy and cellular 
filament, the animal oil of the hair and the juices on which it is res 
paired flow. ‘Though we see, in some animals, vascular branches 
and very small nervous filaments directed towards the root of cer. 
tain kinds of hair, and lost in it, as is the case Gt the long ard 
stiff whiskers of some of the a REI À it is impossible to say, 
whether in man, the -hair or its bulbs receives vessels and nerves. 
Is the human hair nourished by the imbibition of the gelatinous fluid 
contained iv its bulb, or is it nourished on the fat in which the 
Jatter is imbedded? Are vessels distributed along their axis, from 
the root to the extremity? In favour of this opinion, it was usual 
to mention the bleeding from the hair when cut, in the disease 

ealled plica polonica. But this disease, lately observed in Po- 
land, by the French physicians, appeared to them a mere entan. 
dase of hair, in consequence of the filth.of the Poles. and of their 
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habit of keeping their head constantly covered with a woolieñ 
cap. The hairy scalp remains perfectly sound bénéath ‘the en- 
tangled hair, and the only way to cure the complaint is to cat off 
the hair. F oureroy* thinks | ‘that each hair has several short 
branches that stand off from it, which, ‘according to the explana* 
tion given by Monge, favour thé matting of the hairs that 
are to be converted into tissues, by the process called felting. 

- CXXXIV. Among the most remarkable qualities of the hair 
one may take notice of the manner in which it is alfectedl by damp 
air, which, by relaxing its substance, encreases its length. Te is 
on that account, that hairsare used for the construction of the best 
hygrometets. N or must we omit either thé readiness with which 
they grow and are ‘reproduced; ‘even ‘after’ being placked out by 
the roots, as I have often seen after the curé of! ‘tinea by à painful 
method : nor their insulating property, with respect to the electric 
fluid; of which they are very bad conduétors® ‘à remarkable: ‘pro- 
perty, viewed ‘with reference ms oui ARR nature: of the nér- 
FOU fluid, 41068) 403 Gon jerk, couesit villian, ong ie gris 

The hairs posséss"1i0 power of ssbrasnaaid motion by. whith 
they can rise on the head, when the soul shudders ‘with horror or 
fear: but they do bristle at those times, by the contraction of 
the eccipito-frontales, which, intimately rot et to the ree seal, 
carries italong in all its motions. “h 

: They appear totally without sensibility : avshnht the: pas- 
sions have over them such influence, that the heads of young peo- 
ple have turned white the night before execution. The Revolution, 
which produced, in abundance, the extremes of human suffering, 
furnished many authentic instances of persons that : grew hoary, in 
the space of a few days.’ In this premature hoariness, i is the hair 
dried up, asin old people, when it seems to die for want of moise 
ture and its natural juices? 9) 

The following fact ‘seems to shew, that. they are the excretory 
organ of some principle, the retention of which might be of very in- 
jurious consequence. ‘A chartreux who, every month, had his head 
shaved, according to the rule of his order, quitting it at its de. 
struction, went into the army, and let his hair grow. After a 
few mouths he was attacked with’ excruciating head aches, which 
nothiag relieved. At wigs some one advised pad to var his old 
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habit, and to; have his bend. Fram shaved ; ren Rp aches went 
off, and never returned. . oT pet ig 
We know), says Grimaud*, that there are nervays Silat abba 
which give way to frequent cropping the hair:--when, it is kept 
clese cut, the more) active growth. that takes place sets in ;mo- 
tion stagnating juices. A friend of Valsalva, sas Morgagnit re- 
dates, dispelled a maniacal affection, by having. the head ;of the 
patient.shaved ; Casimir Medicus cured obstinate gonorrhea, by 
the frequent shaying.of the parts;of generation, oy.) 6...) 1: 
‘The hairs partake of the inalterability, the nina rrntinie 
lity of the,epidermis.. Like it, they»burn with a fizzing,, and give 
out, in abundance, a fetid:ammoniacal oil. . The ashes, that: remain 
from burning them, contain much phosphate of lime. : The homs 
of mammiferæ, the feathers. of birds, give out, the same § smell i in 
burning, and yield: the same products as the hair on:the head. and 
other }parts; which has led to the saying that these, last, were a 
sort of horny substance drawn out like wire... Acids, . but 
especially alkalies, dissolve them : accordingly, all nations that cut 
‘the beard, first soften it, > Py zabbing it, wat alkaline, and. poapy 
solutions. PP Hot 4 4 
Es the use of hé dé to esionsiatis the ple Hs nutritious 
-matten?. ‘he epoch of puberty and of the termination, of, growth, 
is that in-which.it-first springs, in many parts of, the body, which 
were before without it... They are at the same time, the emunc- 
tory by which nature gets rid of the phosphate of lime, which, 1S 
the residueef the work of nutrition. . The hairs of quadrapeds, 
-whose urine abounds,less in phosphoric salts than that of waa, seem 
“especially to fulfil this destination. | The hairs have, some analogy 
-with the fat, which has \not.yet. been ascertained. They, are often 
found: accidentally developed in the ;fatty tumours kaown under 
-the name of steatomas. Finally, hen have; uses relative | to ‘the 
partson which:they grow: 11: | 
CXXXV..The,facalty of taking péter ten, “of, ‘tangible 
_iqualities, htbnbte to. all. parts of the cutaneous organ. We 
_ have only to apply a substance to any part of the surface of our 
body, tovacquire the: idea. of its temperature, of its” dryness or 
To # its, brie its consistence and, even its palticnig 


ci Second Memoir on Nutr ition, Pp. 49. 


rgd nus Boni St 


As: À Dé Sedibus et Causis, epist 8, No, 7 
25 


814 


figuré." But tio part is better fittéd to acquire exact notions, om afl 
these properties, than éhe hand, which has ever been icdnvitdvie d as 
the especial organ of touch. ‘The great number of bones that 
form its structure, make it susceptible of very various motion, by 
which it changes its form, adapts itself to the inequalities of the 
surfaces of bodies, and exactly embraces them : this apt conforma- 
tion is partic ularly manifest: atthe extremities of the fingers. 
Their anterior part, which is endued with the most delicate ‘feeling, 
receives, from the median and cubital nerves, branclies of some size, 
which end’ it rounded extremities, close, and sûrrounded with a 
‘cellular tissue, ‘The part of the fingers, whichis éalled their 
pulp, is supported by the nails; vessels in great number are spread 
‘through this nervo-cellular sue, and moisten it with abandant 
‘Juices, that ‘keep ‘up its suppleness. When perspiration is in- 
creased, ‘it’ breaks out, in Small drops, over this extremity: of the 
‘fingers, along the hottow of the péter lines with ae smi epi- 
| dermis i is furrowed. TS at oe 

It has been attem pted' to éxplain the pleasure wé 5 feel in touch. 
‘ing rounded and smooth surfaces, by shewing that ‘the reciprocal 
configuration of the hand and of the body to which it is applied, és 
“Sich, that they touch in the greatest number of points possible. 

. “The delicacy of the touch is kept up by the fineness of theepidermis : 
‘it increases by edtication, which has more power over this sense 
“than over any of the others. | It is ‘Known with what eagerness a 
“child, allowed the free use of his limbs, stretches his little hands to 
all the objects within his reach, what pleasure he seems to take in 
touching them, in all their ‘parts, and running over all their sur- 
faces. Blind men have been known to distinguish, by touch, the 
‘different colours, and even their different shades. As the diffe- 
“rence of colour depends on the disposition, the arrangement, ‘and 
number of the littlé inequalities, which roughen the surface of bo- 
dies that appear the most polished, and fit them to reflect such, or 
such a ray of light, ‘absorbing all the others, owe does not refuse to 
‘to believe facts of this kind, related wy Dos and other: sccm 
Philosophers. , 

Some parts appear endowed witha spell Lonnie etl are the 
lips, whose tissue swells, and spreads out under a: voluptuous con- 
tact; a vital turgescence, explicable without the supposition of 2 
spungy tissue in their structure :—such are those organs which 
Buffon considers as the seat of a sixth sense. In most animals, 
the lips, and especially the lower one, without pices scales, or 
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hair, are the organ of a sort of touch, imperfect at best, :, When, 
the domestic quadrupeds, such as the. horse, the dog, the ox, &c. 
want to judge of the tangible qualities of bodies, you will see 
them apply to it the end of their nose, the only part where the ex 
ternal covering, is without. hair: the fleshy appendages of certain 
birds, and many fish, the antennæ of butterflies, always set near 
the opening of the mouth, answer the same purpose. The tail of 
the beaver, the trunk of the elephant, are, in like manner, the 
parts of their body where touch is most delicate. Observe that 
the perfeetion of the organ of touch, ensures to these two animals 
a degree of intelligence allotted to no other quadruped, and be- 
comes perhaps the principle of their sociability. The books of 
travellers and naturalists swarm with facts, attesting the wonderful 
sagacity of the elephant. Some Indian Philosophers have gone 
the length of allowing him an immortal soul. If birds, notwith. 
standing the prodigious activity of their life of nutrition, are yet 
of such confined intelligence, so little susceptible of durable attache 
ment, so restive to education, is not the cause to be assigned in 
their imperfection of touch? In vain the heart sends towards all 
their organs, with more force and velocity than in any other ani-. 
mal, a warmer blood, and endued, more remarkably, with all the 
qualities which characterize arterial blood. In vain is their di- 
gestion rapid, their muscular power lively, and capable of long 
continued motion ; certain of their senses, as those of sight and 
hearing, happily disposed ; touch being almost nothing with them, 
as also the greater number of impressions belonging to this sense, 
which informs us of the greater part of the properties of bodies ;, 
the circle of their ideas must be extremely narrow, and their habits, 
and manners, much more remote than these of guadrupeds, from | 
the habits and manners of man. 

CXXXYI. Of all the senses, the touch is the most generally 
diffused among animals. All possess it, from man, who, in the 
perfection of this sense, excels all vertebral animals, to the pol ypus, 
who, confined to the sense of touch only, has it, in such delicacy, 
that he appears, to use a happy expression of M. Duwéril, to feel 
even light. The skin of man is more delicate, fuller of nerves than, 
that of the other mammifere: its surface is covered only by the 
epidermis, insensible indeed, but so thin that it does not intercept 
sensation, whilst the hairs which cover so thickly the body of quad- 
rupeds, the feathers which clothe that of birds, quite deaden it. 
The hand of man, that admirable instrument of his intelligence, of. 
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which’ thé Stricture “has appeared to some philosophers* to ex- 
plate sufficiently: his superiority over all living species; the hand 
of may, naked, and divided into many moveable parts, capable of 
Aanging, ‘every moment, its form, of exactly embracing nee sure 
face of ‘padi és, is much fitter for ascertaining their tangible qua. 
lities, than the foot of the quadruped, enclosed ina horny sub- 


stance, or thaï that of the he My with scales: too ii sit 
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CXXXVIL OF the nerves. — These whitish cords which 


| arise. from the base of the brain, and from the medulla’ oblongata, 


are ‘distributed to all parts of the body and give them, at once, the 


power of moving ‘and feeling.” In this analysis of the raweeeuls 


of the nervous system, the most natural order is to consider them 
merely as conductors of the power of sensation. | We shall then 


see, in what manner, they transmit the principle of motion to the 


organs by which it is performed. The nerves ariset, from all sen- 
tient parts by extremities that are, in general, soft ania pulpy, but 
not alike in all, in consistence and form, and it is to these va. 
rieties of arrangement and structure, that the Varieties of sensation 
in the different organs are to be referred, NOR GRR 
One may, say that there exists, iu the organs of sense, a certain 
relation, between the softness of the nervous extremity, and the 
nature of the bodies which produce an impression upon it, Thus, 
the almost lluid state of the retina, bears an evident relation to the 
subtilty of light, The contact of this fluid could not produce a 
sufficient impression, unless the sentient part ‘were capable of 
being set in motion by the slightest impression. "The portio mollis 
of the savent cs J'RONY TE #3 its solid iting 28 ‘and re- 
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* Sce the work of Galen, de usu partium, ‘ane? ib 5, 6, and | Buffon, Histoire 
Naturelle, tom, IV ety. 12mo. ps FR 4: cman 
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+ In Pr the nerves as conductors of sensation, it is correct to say, 


‘that they arise from sentient parts, since it is the extremity most distant from the 


brain, which experiences the sensitive impression, ‘that is propagated to the 
organ itself, along the course of the nerve, In attending, on the contrary, to the 
phenomena of motion, the nerves are considered to arise from the brain, for, it 
is from the centre to the,eircamference, that the principle of motion is, trans 
mitted to the muscles called, by Cullen, moving extremities of the nerves, 
Some anatomists have PARC itasa doubtful point, whether the nerves ‘Ass 


_ from the brain and spinal marrow, or whether: these parts are formed dès 


union of the nerves, (dle 
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duced to its médullary pulp, readily partakes in the sonorous mo: 
tions transmitted to it by the fluid, in the midst of, which its. fila. 
ments are immersed, ‘Tite nerves! of smell and of taste axe more 
exposed, than the nervous papillæ of the skin employed in re- 
ceiving the impressions einai by the coarser rip: of 
bodies Ser. mr OP CRIS ci 
- From ‘their origin, the nerves iio towards the Mc 4 
Renan and the spinal marrow, ina line nearly straight, and 
seldom tortuous, as most of the vessels. | When they have reached 
these parts, they terminate in them, and are lost, in their substance, 
as will be RAA in se of we structure of these nervous 
corde ib bee pan vale | 
“ EXXX VII: ene nerve is yarn ofa né dé maté of fila- 
ments, extremely delicate, and which have two extremities, the 
one in the brain and the other from the part into which they ter- 
minate, or from which they originate, « Each of these nervous 
fibres.. however minute, is composed of aimembranous tube’ which 
is a production of the pia mater, Within, the parietes of ‘this tube, 
there are distributed innumerable vessels of extreme minuteness ; it 
is filled within, with a whitish marrow, a kind of pulp, which Reil 
states'he insulated from the small canal containing it, by concre- 
ting it, by means of the nitric acid; which dissolves the membra- 
nous sheath, and leaves uncovered the medullary pulp forming the 
essential part or basis of the nervous filament. This same physiolo- 
gist discovered, by a different process, the internal structure of 
each nervous fibrilla; he dissolved the whitish or pulpy part, by a 
long continued solution in an alkaline ley, and he succeeded thus 
in separating it from the membranous tube which inclosed it and 
which was emptied. The membranous sheath is of cellular struc. 
ture and is remarkable only by its consistence and by the very con- 
siderable number of vessels of all kinds that are distributed to its 
parietes; it ceases to cover the nerves, “near their two extremities 
and protects them, only along their course. : | 
Each nervous fibre, thus formed of two very distthüé ab joins 
ther fibres of a perfectly similar structure, to form a nervous fila. 
ment enveloped in a common sheath of melons tissue. These 
filaments, by their union, form small ramifications, and tliése: pro. 
gressively larger branches, and lastly, trunks wrapped in a com. 
mon covering of cellular tissue; then other envelopes to each: fasci. 
eulus of filaments, and lastly, a sheath to each individual filament. 
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When nervous cords are of a certain size, veins and arteries of a. 
pretty considerable caliber, may be seen to insinuate themselves. 
between the bundles of fibres of which they are composed; these 
vessels then divide, after penetrating among them, and furnish. the, 
eapillary ramifications which are distributed to the parictes of the, 
sheath common to each filament. ‘These small vessels, according 
to Reil, allow the nervous substance to exhale into each :membra- 
nous tube; this, likewise, becomes the secretory nie of the mes — 
dulla with which it is filled. : ' Lola 

CXXXIX. The nervous filaments unite, or are siparated from 
one another, but do not run into each other. ‘The divisions of the: 
nerves are different from those of the arteries, and their mode of 
junction does net admit of being compared to that of the veins. 
{t is, in the first instance, a mere separation; in the second, an ap: 
proximation of filaments which had been separated, and which, 
though united ia commonssheaths, have, nevertheless, each a pro- 
per covering, are merely in juxta position and perfectly distinct. 
lf that were not the case, one could not say, that each fibre has 
one extremity in the brain, and the other in some one point of the 
body, nor could one conceive how the impressions which several 
sentient extremities receive at once, reach the brain without rune 
ning into each other; nor, in what manner, the principle of 
motion could be directed towards a single muscle receiving 
its nerves from the same trunk as the other past of the 
limb, vs 5) realite 

In general, the nerves divide fidin eit other “vd u ite at an 
angle more or less acute, and equally favourable to the circulation 
of a fluid, from the circumference to the centre, and from the 
centre to the circumference. | | LL 

The structure of the nerves is different according to their situas 
tion. Thus, the medullary fibres of the optic nerve, are not fur- 
nished with membranous coverings, the pia mater alone farnishing 
a sheath to the cord formed by the union of these filaments; the 
dura mater adds a second coat to it, on its leaving the skull, This 
coat, belonging, likewise, to the whole nerve, is not continued 
over it, after it has entered the eye ball, and is lost in the sclero+ 
tica. A minute artery passes through the centre of the optic nerve. 
and then dividing, forms a rete mirabile which supports the medul- 
jJary pulp of the retina. The nerves which pass along osseous 
canals, as the Vidian nerve of the fifth pair, are not provided 
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with a cellular» covering, and. their. consistence, is. always 
greater, than that of the nerves which, are surrounded by soft 
parts. beng inal yet ie Sibel ins ER 
. CXL. : On reaching the brain, the. medulla oblongata, or the 
spinal marrow, every nervous filament, as was already mentioned, 

‘parts with itsmembrdnous covering, which islost in the pia mater, 
‘or immediate covering of these central parts of the brain. The 
medullary or white part of the brain is continued into their sub- 
‘stance, which may be consideredias principally formed by the as. . 
semblage of these nervous extremities which it is difficult to distin- 
guish in its tissue, from its want of consistence. , It has long been 
known, that the origin of the nervesis not the spot at which they 
are detached from the brain, that they smk into the substance of 
this viscus, im which their fibres cross each other, so that those on 
the right pass to the left, and vice versa. Sæmmering thought, that 
the roots of the nerves, especially of the nerves of the organs of 
sense, reached to the prominences in the parietes of the ventricles 
of the brain, and that their furthest extremity was moistened by 
the serosity which keeps these inward surfacesin.contact. It has 
likewise, long been thought, that the cerebral extremities of the 
nerves all joined in a fixed point, of the brain, and that to this 
central point, all sensations were carried, and that from it, all the 
determinations producing voluntary motion arose. | But the in. 
quiries of Gall:on the stracture of the brain and nervous system, 
have completely overset these various hypothesis, 

“46 The spinal marrow and the nerves; in the different animals fur- 
nished with them,) are larger in proportion to the brain, according 
as the animal is more distant from man in the scale of animation. 
In carnivorous animals, the prodigious developement of the mus- 
‘cles required nerves of motion of a proportionate size; hence, in 
them, the cerebral. mass, compared to the nerves and spinal marrow, 

lis very inconsiderable. It is observed, that there exists the same 

‘relation, in: men of an athletic disposition; the whole neryous 

“power seems employed in moving their large muscles, and the 

‘nerves, though very small, in proportion to the rest of the body, 
‘are, however, very large, if compared to the cerebral organ.. In 

‘children, in. women,.and in individuals possessed of much sen- 
sibility, the nerves are very large, in proportion to the other 
parts of the body, they decrease in size and. shrink, in persons 
advanced in years; the cellular tissue which surrounds them, be- 
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ébthés more cotisistétit} adheres to them moré closely, and there 
exists. a certain analogy between: the nerves:of old‘ men, ens 
veloped by that yellowish tissue, which makes their dissection - 
laborious, and’ the’ pie of eu old tree viata over ae a de- 
structive moss. Os Meat. Leiba 
As the uses of the nerves cannot be ARE eg aseil 
those of the’ weir a shall now go on to consider this important 
sas iin’ wR a Re aware. mille hone 
CXLI. -Of the coverings of the bhide If it ibe privin arom 1 
may judge of the importance of an organ; by the-caréswhich Na» 
ture has taken to protect it from external injury; no organ. will 
appear of greater ‘importance’ ian the brain, for,.n0 one appears 
to have béen protected: with! gréater: care. The substance of this 
viscus has so little consistence, that the slightestainjury: would: have 
altered its structure, and deranged: its action; hence it is powers 
fully guarded by several envelopes, ‘the most solid of prints Ais is the 
bony case, in which it is. contained, | ile Reston “ar 
No part of anatomy is better understood, thin! that of woe pd 
bones which, by their union, form the different parts of the human 
head. Every thing that relates to the place they occupy, to,their 
respective size, to their projections and depressions, to the ,cavi- 
ties whose parietes they form, every thing that rélates to ;their,in- 
ternal structure, to the dilferent proportions of their component 
parts, to the aggregation of some of these substances, in certain 
points of their extent, has been described by several modern. and 
tomists, with an accuracy which it would not:be easy to | 
Several, however, have not sufficiently sob siaciateli dll Aieadiine- 
fluence of their mode of action on the functions which they are des- 
tined to fulfil; no one has insisted ‘sufficiently on the: manner ain 
which they all concur to a principal object; the preservation of 
the organs enclosed Within the skathg iu: ceo a idees. malt 
Hunauld, in a memoir inserted among those of the Academy of 
Sciencés, for the year 1730, was the first 'thatvendeavoured to ace 
count for the arrangement of the articulating surfacesof the bones. 
of the skull. After layiag down aifew principles on the theory of 
arches, and after shewing, that the difference of extent of their 
concave and convex surfaces, rendered it necessary that.the parts 
of which they are formed, should be shaped obliquely, he explains 
the advantages of the’ ee cease eevee: the ae 


and parietal bones. © MG Ves 5 Sama ER 
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. When the arch of the cranium is loaded with a very:heavy bur- 
then, the temporal bones prevent the parietals on which’ the effort 
is immediately applied, from being forced inwardly, or from being 
separated outwardly. Hunauld very aptly compares them to but- 
tresses which are to the parietal bones of the same use as walls to 
‘the arches which they support. | 
Bordeu* endeavoured to apply to the. aici of. the rl posi 
principles by which Hunauld had been guided, in his investigation 
with regard to those of the skull.’ According to Bordeu, the 
greater part of the bones of the upper jaw, but particularly the su- 
perior maxillary bones, resist the effort of the lower jaw, which, 
by acting on the upper dental arch, has a perpetual tendency to 
force upward, or to separate outwardly, the bones in which: the 
- teeth of that jaw are inserted. : As the greatest’ stress of the effort 
_ determines them upward, itis, likewise, in that direction, that the 
bones of the upper jaw rest most powerfully on those of the skull. 
‘The author concludes this very ingenious. memoir, by proposing to. 
~physiologists, the solution of the following problem, ‘¢ When. a 
- “man supports a great weight on his ‘head, and.holds at the same 
‘* time any thing very firmly between his teeth, which is the bone 
. “of the head thatis most acted Hpon; which, sé the dE 
« of the whole machine?” > 
a... The body of the sphenoid, and han its née half, ne 
- pears to me to be the central point on which the united efforts of 
the bones of the skull and. of the face ri in the case supposed by 
Bbrdewiawatond omat onlod moet od | auld ¢ 
: The ui sous ni evene st es keys of the 
skull; itis immediately connected with several ofthe bones of the 
face, as with the malar bones, with the palatine bones, with the 
vomer, and, sometimes, with the superior maxillary bones., These 
bones of the.face, in the case in question, alone support the lower 
- jaw against the upper. : The ethmoid bone, the.,ossa-unguis, and 
the inferior turbinated bones are thin and frail, and serve merely 
to form the nasal fossæ, of which they increase the windings, ‘and 
do not deserve to be-attended to in this investigation. The vos 
mer may, itis true, communicate'to the ethmoid, in an inferior de. 
gree, a part of the effort; for, the anterior part of its upper edge 
_is articulated with the perpendicular lamella ofthat bone; but 
* Académie des Sciences, Mémoires ‘présentés par tes “savans ‘étrangers + 
» Tome Lil, : LUCE | Loft VS roc que web led 
27e 


L | 322 


this quantity is very small, as the vomer is thin and transmits it, 
almost wholly; to the body of the sphenoid, with the lower face of 
which it is articulated. 

The effort exerted on the bones of the epper ques is transmitted, 
by means of the nasal processes of the upper maxillary bones, 
by the orbitar and zygomatic processes of the malar bones, 
‘and by the upper edge of the palate bones and of the ome, 
to the frontal, to the temporal, and sphenoidal bones. - 

If we wish to determine what becomes of the greater part of the 
effort transmitted to the frontal bone by the maxillary and malar 
‘bones, we may observe, in the first place, that it is articulated with 
the sphenoid bone, by the whole of its lower edge which isbevelled 
‘at its inner part, so that it is covered by the ale minores of the os 
sphenoides, which ‘is shaped obliquely at the outer part of the 
‘bone. The frontal bone is articulated, besides, with the lateral 
and inferior parts of its upper edge. The remainder of this upper 
partis united to the anterior edge of the parietal bones, which, by 
means of a slope, ina different direction, rest on the middle part 

of’ this edge, while the frontal bone is esters to. them mee 
MPR! a eee ri 

This bone, which the effort tert to force its and bauteihars, 
cannot yield to this double impulse, for, on the one hand, its mode 
of articulation with the anterior edge of the alæ minores of the 
sphenoidal bone, and the internal part of the anterior edge of the 
parietal bones, resist this tendency upward, while the resistance 
from the latter, prevents them from being forced backward. That 
share of the effort which affects the parietal bones, follows the 
curved line described by these bones, and extends along that 
formed by the occipital, and thus reaches the posterior face oe the 
body of the sphenoid bone. | | 

The portion directly tishemipted to the anterior and inferior 
: face of this bone, by the ossa palati and by the vomer, is inconsi- 
derable, and proportioned to their thinness. The anterior half 
of the body of the sphenoid bone, hollowed by the sphenoidal 
sinus, would have been incapable of supporting greater pressure. 
- Lastly, the situation of the body, placed between the dental 
arches, in front of the place occupied by the ossa palati, explains, 
why this transmission is chiefly effected by the upper maxillary 
bones. 

The above is the manner in which the effort exerted from 
below upward, by the lower on the upper jaw, is carried to the 
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anterior, posterior, and inferior faces of the body of the sphenoid 
bone. | | | 

The temporal bones which are affected by it, in a very slight 
degree, by means of the zygomatic processes. of the malar bones,sup-. 
port the greater weight of the effort acting from above downward, 
or from the arch of the skull towards its base.. The weight laid 
on the head, tends to depress or to separate the parietal bones, 
which resist the pressure, in consequence of the support afforded 
them by the temporals. These transmit the effort to the lateral 
aud posterior parts of the body of the sphenoid, by means of the 
ale majores of that bone, which are articulated, along the whole 
extent of their external edge, and along the posterior fourth of 
their internal edge, with the temporals. Besides, the upper extre-. 
mity of the alæ majores is sloped, on the iuner part of the bone, 
that it may be articulated with the anterior and inferior angles of 
the parietal bones, and answer the same purpose to them as the 
squamous portion of the temporals. | | | 

(The lateral and posterior parts of the body of the sphenoid 
support, therefore, almost the whole effort of the pressure applied 
to the parietal bones. Is is communicated to them by the ale 
majores, which receive it themselves, either directly at the ante. 
rior and inferior angles of this bone, or through the medium of 
the temporals. The small portion of the effort transmitted by the 
latter to the occipital, follows the curved line of this bone and is 
felt on the posterior face of the body of the sphenoid. 

Yo the effort resulting from the pressure exerted by the body 
on the summit of the head, ene should add that occasioned by the 
contraction of the muscles which elevate the lower jaw. These 
tend to depress the temporal, the malar and sphenoid bones, 
and in this action, they employ a power equal to that by 
which they raise the lower jaw, and press it firmly against the 
upper. | i Wit 

The effort exerted from the arch to the base of the skull depends, 
therefore, on two very different causes ; the portion resulting from 
the action of the elevators of the lower jaw, is equal to the effort 
exerted from below upward, by this bone. After what has been 
stated, it would be useless to say any thing farther of the manner in’ 
which the effortis transmitted: we may merely observe, that the 
least powerful of these muscles, the internal pterygoid, tends 
to draw the sphenoid downward, and prevents this bone, fixed 
like a wedge with its base turned upward, from being disea. 
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sus by the effort applied to it, by the bones between which it is 
situated. 

The posterior, dt, nifenter and lateral faces of the wits. 
noid bone, support, therefore, the whole effort of the bones of the | 
skull and face, on one another, when the top of the head being 
loaded with a heavy burthen, one presses, at the same time, some- 
thing very firmly between the dental arches. | 

The anterior part of the body of the bone, containing the sphe- 
noidal sinus, is thin and very frail; the posterior part, correspon- 
ding to the sella turcica, is alone capable of resisting the effort 
which, I believe, itis destined to sustain*; hence, it is at this point, 
that ossification begins, and this confirms the observation of Ker: 
kringius, that the spot at which bones begin to ossyfy, is that on 
which they have to bear the greatest effort ; hence the ale majores, : 
by means of which the greatest part of the efforts which the body of | 
the sphenoid has to support, arise from the lateral parts of its poste. 
rior half, by an origin of considerable size, and which is further in- 
creased by the base of the an PEU which arise from its 
Jower part. | rt 

T have, in this enquiry, purposely avoided sit aa 
port which the head receives from the vertebral column and which, 
in the case under consideration, is of use merely in preventing it 
from yielding to the law of gravitation. If the bones of the skull 
and of the face had pressed, during the effort which they sustain, 
on the circumference of the foramen magnum; this aperture 
would have been incapable of increasing its dimensions, and this 
would have been attended with the most serious inconveniences, 

The name given by the ancients to the bone whose principal use has 
just been explained, is composed of sphenos, which means a wedge, 
and eidos, which signifies resemblance, and would lead one to think, 
that they were not ignorant of its uses. From its situation, at the 
middle and inferior part of the skull, and from its various con- 


+ * The sphenoida! sinus is prolonged, it is true, into this posterior part of the 
body of the bone, in persons considerably advanced in years; but the parietes 
of this portion of its cavity are of considerable thickness. The anterior part 
of the basilary process of the occipital bone, is then firmly united to the sphe- 
noid and may be considered as forming a part of that bone, from which it 
cannot be detached. The cranium of an old man, in this respect, resembles 
that of several quadrapeds, in which the union of the. sphenoid to the occipital 
bone takes place so early, that these two bones might well be considered as 
forming but one, | 
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nexions with thebones which form this osseous case, itis to them 
of the sameuse as the key stone of arches, with regard to the diffe. 
rent parts of which they are formed. The numerous connéxions 
required for this purpose, account for its strange and irregular 
form and for the different shapes of its articular surfaces and the 
great number of its projections,which render the demonstration of 
this bone so complicated, and a knowledge ofit so difficult. | 

It is more advantageous, with regard to the brain, that the skull 
should be formed of several bones, than if it had consisted of. a 
single bone. It resists, more effectually, the blows it receives, 
their effect being lessened, in passing from one bone to the other, 
and being interrupted, in the obscure motions which they may ex- 
perience at their sutures; its rounded form increases, likewi ise, its 
power of resistance. This force would be equal, in every point of the 
parietes of the cranium, if the form of that cavity were completely 
spherical, and if the thickness of its parietes were, in every part. of 
it, the same, In that case, no fractures by contre coup could occur, 
a kind of lesion occasioned by. the unequal resistance of the bones 
of the head, to the force applied to their surface. The pericranium, 
the hairy scalp, the muscles which cover it, and the great quantity 
of hair on its surface, serve, besides, to defend the brain, and are 
well calculated to break the force of blows applied fo the 
cranium, 
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In addition to this hard and unyielding case, there lies over the 


brain, a treble membranous covering, formed by the dura mater, 
which owes its name to the erroneous opinion according to which 
it was supposed to form all the other membranes of the body; it is 
further covered by the tunica arachnoidea, so called from the ex. 
treme minuteness of its tissue, and by the pia mater which adheres 
~ firmly to the substance of the brain. ab 
_ The dura mater lines, not only the inside of. the skull and 
ef the vertebral canal, which may be considered as a pro- 
longation of it, but, likewise, penetrates between the diffe. 
rent parts of the cerebral mass, supports them in the different 
positions of the head, and prevents mutual compression.. Thus, 
the greatest of its folds, the falx, stretched between the 
erysta galli of the ethmoid bone, and the inner protuberance 
of the occipital bone, prevents the two hemispheres of the brain, 
between which it lies, from compressing each other, when the 
body ison the side, and maintains, on the other hand, the tento. 
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rium cerebelli in the state of tension necessary to enable it to sup- 

port the weight of the posterior lobes of the brain. ‘This fold of 

dura mater is of a semi-circular form, separates the portion of the 

skull which contains the brain, from that in which the cerebellum 

is situated. It is kept in a state of tension by the falx cerebri, on 

which it also exerts the same action : it doesnot present an horizon= 
tal plane to the portion of brain which lies upon it, but one that 
slopes, in every direction, towards the parietes of the skull,to which 
it transmits most of the weight which it has to support. The ten- 
torium cerebelli, which thus divides the internal cavity of the skull 

jato two parts of unequal dimensions, is bony in Some animals that 
move by hounding and with rapid action ; this is the case with the: 
cat, which can, without being stunned, take leaps from a consider- 
able height. By means of this complete partition, the two por- 
tions of the brain are prevented from pressing on each Le in the 

violent concussions which they experience. 

The tunica arachnoides, according to Bonn*, who was tho- 
roughly acquainted with its structure and who has given a very 
beautiful plate of it, is the secretory organ of the serum which 
moistens the internal surface of the dura mater, a fibrous mem: 
brane ‘which serves 2s a periosteum to the bones it lines. nt 

CXLIT. Of the size of the brain. Of all animals, man has 
the most capacious skull, in preportion to his face, and; as the 
bulk of the brain is always of a size proportioned to that of the 
osseous case which contains it, the brain is also most bulky in man. 
This difference of size between the cranium and face, may be taken 
as the measure of the human understanding and of the instinct of 
the lower cnimals; the stupidity and ferocity of the latter are 
greater, aéEbr Ath as the Sr ie of these two parts of their 
skull, vary from those of the human head. 

To express this difference of size, Camper imagined a vertieal 
line, drawn from the forehead to the chin, and perpendicular 
to ancther drawn in the direction of the base of the skull, He has 
called the first of these lines facial, the second, palatine or mental. 
It is easy to understand, that, as the projection of the forehead is 
determined by the size of the skull, the larger it is; the more the 
angle at which the facial Jine meets that from the base of the skull 
must be obiuse. Ina well formed European head, the facial line 


* Dissertalio de continuationibus membranarum, 4° Lugdun, Bat, 1763, 
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meets the palatine at an angle nearly straight (of between 80 
and 90 degrees). , When the angle is quite straight, and the 
line which measures ‘the height of the face is completely vertical, 
the head is of the most beautiful form possible, it approaches most 
to that conventional degree of perfection which is termed ideal 
beauty. Ifthe facial line slopes backward, it forms with the pala- 
tine line, an angle more or less acute, and projecting forward, the 
inclination increases, and the sinus of the angle is shorter ; if, from 
man, we pass to monkeys, then to quadrupeds, to nde Tepe 
tiles, and fishes, we find this line slope more and more, and, at last, 
become almost parallel to the mental, as in reptiles and in ie 
with flat heads. If, on the contrary, we ascend from man to the. 
Gods, whose images have been transmitted to us by the ancients, 
-we find the facial line to incline in a different direction, the angle 
then enlarges and becomes more or less obtuse. From this inclina- 
: tion forward of the facial line, there results an air of grandeur and 
majesty, a projecting forehead, indicating a voluminous brain and 
a divine intellect... 

«To ebtain, with precision, by. this means, the respective dimen- 
sions of the skull and face, one must measure, not only the outside, 
but, likewise, draw the tangents on the internal surfaces, after di- 
viding the head vertically.. There are, in fact, animals, in which 
the sinuses of the frontal, bone are so large, that a considerable 
portion of the parietes of the skull is protruded by their cells. 
Thus, in the. dog, in the elephant, in the owl, &c. the apparent 
size of the skullexceeds. much its real capacity. - 

The relative size of the head, and consequently the aborts re A 
bulk of the brain is inconsiderable, i in very tall and muscular sub- 
jects; this fact will be confirmed by observing the proportions of 
antique statues. In all those which represent heroes or athlets 
gifted with a prodigious bodily power, the head is very small, in 
proportion to the rest of the body, In the statues of inl 
the head scarcely equalsin size the top of the shoulder. The 
statues alone of the King of the Gods, present the singular combi- 
nation of an enormous head, resting on limbs of a proportionate 
size, but the Greek artists have transgressed the laws of Nature, 
only in favour of the God that rules over her, as if a vast brain 
had been necessary to one whose intellect carries him, ata glance, 
over the whole universe. The relative small dimensions of the 
_ head, in athlets, depend on this circumstance, that in such men, 
the excessive developement of the organs of motion, gires to the 
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body, and especially to the limbs, an enormous size, while the 
head covered by few muscles, remains very small: Scemmering has 
stated, that the head injwomen is larger than in men, and that their 
brain is heavier; but it must be recollected, that this great anato- 
mist obtained this result, by examining two bodies, male, and fe- 
male, of the same length. Now, the absolute size being the same, 
the proportionate magnitude was notso, and he was wrong in com= 
paring the head, the skull, and brain of a very val pi to that 
of a very short man LM, RRS: 
It has long been thought, that there exists a connexion hetweleh 
the bulk of the cerebral mass and the energy of the intellectual 
faculties. ft has been thought, that, in general, men whose mind 
is most capacions, whose genius is most capable of bold concep- 
tions, had a large head supported on a short neck. The exceptions 
to this. general rule have been so numerous, that “many have 
doubted its truth ; should it then be absolutely rejected, and willit 
be allowed to be wholly without foundation, when we consider 
that man, the only rational being out of so greata number, and 
some of which bear to hima ‘considerable resemblance both of or- 
‘ganization and structure, is, likewise, the only animal in which the 
‘brain, properly so called, is largest in proportion to the cerebellum, 
to the spinal marrow, to the nerves and to the other parts of the 
body? Why may it not be with the brain, as with the other organs, 
which fulfil their functions the better, from béing more completely 
developed ? It should be’ recollected, in this comparison of the 
brain and of the intellectual powers, that several causes. ‘may give 
to this viscus an unnatural degree of enlargement.” Thus, in sub- 
jects of a leucophlegmatic temperament, the tardy’ ossification of 
the bones of the skull, causes the brain, gorged with aqueous 
fluids, to acquire a considerable size, without its containing a greater 
‘quantity of real idea ibt Lew Hence it is observed, that 
men of this temperament are, most frequently, unfit’ ‘for mental 
exertion, and rarely succeed in RAR ARE ba à Per, activity 
and perse CE. JET 
CXLUI. Structure of the cerebral mass." What we know of 
the brain, serves only to shewus that we are ignorant of much more. 
All that we know of it consists of notions tolerably exact of its 
| * ‘see, in the Fide on Ned DABS HE an account of the intend of the phy- 
sical organization on the moral disposition and-on the intellectual faculties. 


éxternal conformation, its colour, its density, and of the different 
substances that enter into its composition; but the knowledge of 
its intimate structure is yeta mystery, which will not be so soon 
unveiled to us. ‘The brain, properly called, is divided by a longi- 
tudinal furrow, into two lobes of equal bulk. Gunzius, how. 
ever, imagined that he found the right lobe, or hemisphere, a little 
Jarger than the left; but even were this fact as certain as it is doubt- 
ful, we could not thereby explain the predominant force of the 
right side of the body, since the nerves which are distributed 
to this side, rise from the left lobe of the brain, in the substance 
of which all the roots of these cords cross. This fact of the cros- 
sing of the nerves, at their origin, is proved by a multitude of pa- 
thological observations, in which the injury of a lobe is always 
found to bring on paralysis, convulsion, or any other symptomatic 
affection, on the opposite side of the body. Unless you chuse 
to explain this phenomenon by admitting a necessary equilibrium 
in the action of the two lobes; an equilibrium, the disturbance of 
which is the occasion that the sound lobe, acting with more force, 
compresses the origin of the nerves on its side, and determines 
paralysis. Might the want of judgment, the unevenness of hu- 
mour and character, depend on the want of harmony between | 
the two corresponding halves ofthe cerebral mass ? 

In order to disclose, better than had before been done, the 
structure of the brain, M. Gall begins his dissection at the lower 
part, examining, in the first place, the anterior part of the prolon. 
gation, known under the name of cauda of the medulla oblongata, 
he finds the two pyramidal eminences. If you part the two edges 
of the median line, below the furrow which separates the two 
pyramids, you see distinctly the crossing of three or four cords or 
fasciculi of nerves, which, consisting of many filaments, tend ob- 
liquely from right to left, and vice versd. This crossing of ner- 
vous fibres, whichis not found in any other part of the brain, had | 
been observed by several anatomists, It is not known how it 
came to be forgotten, so that the most exact and the latest among 
them, Boyer, for instance, say that the crossing of the neryes 
cannot be proved by anatomy. These nervous cords, traced up. 
wards, enlarge, strengthen, and forming pyramidal eminences, 
ascend towards the tuber annulare. Having reached this ganglion, 
the fibres strike into it, and are lost in a mass of pulpy or greyish 
substance, of the same nature as that,which, under the name of cor. 


tical substance, covers the two lobes of ‘the brain, This greyish 
2 uU 
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pulp, distributed in various’ patts, may be considered, agreeably 
to the views of M. Gali, who calls it the matrix of the nerves, as 
the source from which the medullary fibres. take their origin. 
These ascendivg fibres cross other transverse fibres, which, om 
either side, proceed from the crura of the cerebellum; enlarged 
and multiplied by meaus of their passage through the grey sub- 
stance which is found in the tuber annulare ; they rise from it, at 
its upper part, in two fasciculi whicl. compose nearly the whole 
of the crura cerebri. ‘Lhe interior of these crura, contains a cer- 
taim quantity of grey substance, which is-what nourishes the ner- 
vous fibre. On reaching the ventrictes, these pedurreles, or rather 
the two fasciculi of fibres which form them, meet with large gang 
lions fuil of grey substance; they have long been called thalamt 
_eptici, though they do not give origin to the optic nerves, There 
the fibres are sensibly enlarged; and they pass from the thalami 
optici into new ganglions. These are the corpora striata, and the 
stiiæ which are apparent on cutting these pyriform masses of 
grey substance, are only the same fibres, which, enlarged, multi- 
- plied, and radiating, spread out in the manner ofa fan, towards 
the lobes of the brain, where, after forming by their expansion a 
whitish and fibrous substance, they terminate at the outer part of 
that viscus, forming its convolutions all covered with the substance 
in which are terminated, in like manner, the extremities of the di- 
verging fibres. From this grey substance, preceed converging 
fibres, tending from all parts of the periphery to the centre of the 
brain, where they unite to form the diferent: commissures, the 
corpus callosum, and other productions, destined to facilitate the 
communication of the two hemispheres... wi ait, : 
_'Fhe exterior of the brain may, therefore, be considered as a vast 
nervous membrane, formed by the grey substance. To form a 
due conception, of its extent, itmust be understood, that the convoe 
lutions of the brain, are a sort of dupticatures, susceptible of ex. — 
tension by the unfolding of two contiguous medullary lamine, 
which form its base. . The exterior surface of the brain, by means 
of this unfolding, offers then some relation to the skin, a vast ner- 
yous expanse every where covered by a sort of pulpy substance, : 
known by the name of the rete mucosum cf? Malpighi. M. Gall 
compares this cutaneoxs puip, to the cineritious substance which 
forms the outer part.of the brain, and, I must confess, itis not 
every one that willadmit the analogy. - However, true it is, that 
the brain consists, principally, of a mass of ganglions, that it pro- 
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duces neither the elongated medulla, nor the. spinal arrow, that 
this last may be considered as a series of ganzlions, united together, 
that the vertebral nerves arise from the greyish pulp of which the 
spinal marrow is full, as is best seen in rene without a*Prain, 
but not the less provided with a spinal marrow, or series of ‘fines 
lions, from which the nerves arise. ‘The ganglions, or rather the 
grey substance which they always shew, produce the nervous 
fibres, and thicken the nervous cords that pass through them. | 

That is the only use that can be assigned to these parts of the 
nervous system; for, if they were meant to withdraw from the 

dominion of the will, the parts in which they are found, why do 
not the ganglions of the vertebral nerves fulfil the same function? 
All these nerves communicate by reciprocal anastomoses. ‘These 
communications, in man, are equivalent to a real continiity En 
truth, the brain acts upon the nerves that proceed from the spinal 
marrow, as if this were one of its produetions, and all the ners 
vous fibres, spread through the rio M, nat an ee 
terminating in this viscus.  * ' 

One thing well worthy of attention, and on which no anatomist 
has dwelt, is that the brain of the fœtus, and of the child just born, 
appears to consist, almost entirely, of a cineritious pulp, to such a 
degree that the tiedullary substance is difficult to perceive in it. 
‘Would it be absurd to believe, that the medullary part of the: 
brain does not take its perfect organization till after birth, by the 
developement of the fasciculi of medullary fibres, in the midst of 
these masses of cineritious substance, which must be considered ag 
the common source from which the nerves have their origin, or, to 
use the langaage of Gall, as the uteras which gives them birth. 
The almost total inactivity, the passive state of the brain in the 
fœtus, makes unnecessary there the existence of the medullary ap- 
paratus, to to which the most important operations of intelligence 
seem entrusted. Its first rudiments are found in’ the fœtus at its 
full time. That fibro-medullary apparatus will be strengthened 
by’ the “exercise of thought, as thé ‘muscles are seen to en 
large and_ perfect their pt vu the ei of milseulat 

nip me? 

‘CRD Uureialtén of the brain. 1 have said that the 
blood, in its circular course, does not traversé the different parts 
of the body with uniform velocity: that there are partial circulas 
Honsi in the midst of the general circulation, {n no organ are thé 
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Jaws, to which thisfunction is subjected, more remarkably modi- 
fied than in the brain. There is none which receives, in .propor- 
tion to its bulk, larger arteries and more in number. The internal. 
carotid and vertebral arteries, as we may satisfy ourselves from 
the calculations of Haller, carry thither a great portion of the 
whole quantity of blood that flows along the aorta; (froma third 
to the half). | + Tr 
The blood which goes to the brain, said Boerhaave, is more 
aërated than that which is distributed to the other parts: the ob- 
servation is not without foundation. Though the blood which the. 
contractions of the left ventricle send inte the vessels, arising from 
the arch of the aorta, does not undergo, at the place of this curva- 
ture, a mechanical separation carrying its lighter parts towards 
the head; it is not less true, that this blood, just passing from the 
contact of the airin the lungs, possesses, in the highest degree, 
all the peculiar qualities of arterial blood. So great a quantity of 
light, red, frothy blood, impregnated with caloric and oxygen, 
coming upon the brain, with all the force it has received from the 
action of the heart, woul. unavoidabl y have deranged its soft and 
delicate structure, if nature had not multiplied precautions to 
weaken its impulse. . | dés he té M 
The fluid, compelled to ascend against its own weight, loses, 
from that alone, a part of its motion. The vertical column must 
strike against the angular, curvature which, the internal, carotid 
takes inits passage along the osseous canal of the petrous portion 
of the temporal bone, and as this curvature, supported by hard 
parts, cannot straighten itself, the column of blood is violently 
broken and turned ont of its first direction, with considerable loss. 
of velocity. bens | hp bte dl idée KG 
_ The artery immersed in the blood of the cavernous sinus, as it 
comes out from the carotid canal, is very easily dilated. Finally, 
the branches into which it parts, on reaching the base of the brain, 
have coats exceedingly thin, and so weak that they collapse, when 
they are empty, like those of the veins. This weakness: of the 
cerebral arteries, explains their frequent ruptures, when the 
heart sends the blood into them too violently ; and it is thus, that 
the most part of sanguineous apoplexies are occasioned, many of 
which, however, take effect without rupture, and by the mere 
transudation of blood through the coats of the arteries. : These 
vessels, like the branches arising from their divisions, are lodged in 
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the depressions with which the base of the brain is furrowed, and 
do not enter its substance, till they are reduced to a state of ex- 
treme tenuity, by the further divisions they undergo, in the tissue 
of the pia mater. 

Notwithstanding the vious of the brain to the heart, the: 
blood reaches it, then, with an exceedingly slackened motion: it. 
returns, on the contrary, with a motion progressively accelerated. 
The position of the veins at the upper part of the brain, between 
its coavex surface and the hollow of the skull, causes these vessels, 
gently compressed by the alternate motions of rising and falling. 
ofthe cerebral mass, to disgorge their contents readily into the; 
membranous reservoirs of the dura mater, known by the name of 
sinuses. ‘These, all communicating together, offer to this fluid a 
sufficiently large receptacle, from which it passes into the great 
jugular vein, which is to carry it again into the general course of 
the circulation. Not only is the caliber of this vein considerable, 
but its coats too, of little thickness, are very extensible; so much. 
so that it acquires, by injection, a caliber superior to that of the. 
venæ cave. The flowing of the blood. is favoured by its own 
weight, which makes a retrogade course very diflicult*.—Thus, to 
sum up all thatis peculiar in the cerebral circulation, the brain re-- 
ceives, in great quantity, a blood abounding in oxygen; the fiuid 
finds, in its course thither, many obstacles which impede and 
slacken its impulse, whilst all, on the contrary, favours its return 
and prevents venous congestion.t Let me observe, to conclude 
what I have to say on the circulation of the brain, that of the 
eye is nearly allied to it, since the opthalmic artery is given out 
by the internal carotid, and the opthalmic vein emptics itself into 
the cavernous sinus ofthe dura mater. Accordingly, the redness, 
of the conjunctiva, the prominence, the brightness, the moistness. 
of the eyes, indicate a stronger determination of the blood towards. 
the brain. ‘Thus the eyes are animated at the approach of apo.. 


# In preventing this reflux, there is no use of valves, which the jugular vein 
is entirely without, It is sufficiently prevented, by the direction in which the’ 
blood flows, and the extensibility of its coats, This great, size which — 
the vein can acquire, would have made useless the valvular folds, iv-. 
suflieient to stop the canal, in that great augmentation of its dimen- 
sions. RS 
+. TRe rh peta anastomoses of the arteries, at the base of the brain, are 
very proper for distributing the bleod, in equal quaatity, to all parts of this 
viscus, 
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plexys'inthe trantportiof a burning fever, during delirium, a dan. 
gerous symptom ‘of malignant or ataxic fevers. On this con- 
yexion of the vessels of the eye and-brain, depends the lividity of 
the conjunctiva, whose veins, injected with a dark coloured blood, 
indicate the fulness: wi ig brain’ in the rene of cases of sl 
cation. 2 
CXLV. of shir connerion tates ett the action of the brain and 
that of the heart. It. is possible, as was done by Galen, to tie 
both carotids, in æ living animal, without his appearing sensibly 
affected by:it ; but if, as has never yet been done, both the vertebral 
artéries are tied, the animal drops instantly and dies, at the end of 
aféw'seconds. To perform this experiment, it is necessary, after 
tying the carotid arteries of a dog, to remove the soft parts which 
cover the side of the neck, then with needles, bentin a semi-circular 
form, passed into the flesh along the sides of the articulation of the 
cervical vertebræ, to apply ligatures to the arteries which ascend 
along their transverse processes. The same effect, viz, the speedy 
death of the animal i is produced “4 73 the aR IAE aorta in 
an herbivorous quadruped. 

“These experiments, which have been rapientea a number of 
times, decidedly prove the necessity of the action of the heart on 
the brain, in preserving life. But how does this action operate? 
Is it merely mechanical? Does it consist solely in the gentle 
pressure which the arteries of the brain exert on the substance 
of this viscus, or is itmerely, to the intercepted arterial blood 
which the contractions of the heart determine towards the 
brain, that death is to be attributed? The latter opinion seems to 
tne the most probable, for, if, the moment the vertebrals have 
been tied, the carotids are laid open, and the pipe of a syringe” 
adapted to them, and any fluid whatever is then injected with’ 
a moderate degree of force, and at nearly the same intervals 
as those sof the circulation, the animal. will not be restored 
to life. 

The heart and brain are, therefore, : wie to each wine by the 
strictest connexion, the continual access of the blood flowing along . 
the arteries of the head is, therefore, absolutely necessary to the 
preservation of life; if intercepted, for one AHO MIERE, the animal is. 
infailibly destroyed. ÿ Né 

The energy of the brain appears, in general, to bear a relation 
tothe quantity of arterial blood which it receives. I know a 
literary man, whe, in the ardour of composition, exhibits all, the 
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symptoms of a kind of brain fever. His face becomes red and ant. 
mated, his eyes sparkling; the carotids pulsate violently; the jugular 
veins are swollen, every thing indicates that the blood is carried to 
the brain with an impetus, and in a quantity proportioned to its 
degree of excitement: : It is, indeed, ,only during this kind of 
erection of the cerebral organ, that his ideas flow without effort, 
and that his fruitful imagination traces, at:pleasure, the most beau. 
tiful descriptions. Nothing is so favourable to this condition as 
remaining long:in a recumbent postures in this horizontal posture, 
the determination of the fluids towands the head is the more easy, 
as the limbs, which are perfectly quiescent, do not divert its 
course. He can bring on this state by fixing his attention stead- 
fastiy on one object. May notthe brain, which is the seat of this 
iuteHectual action, be considered as a centre of fluxion; and may 
not the stimulus ef the mind be compared, as to its effects, to any 
other stimulus, chemical or mechanical ? 

A young man of a sanguineous temperament, subject to tuiflaion 
matory fevers which always terminate by a profuse bleeding at the 
nose, experiences, during the febrile paroxysms, a remarkable 
increase of-his intellectual powers and of the activity of his imagi- | 
nation. Authors had already observed, that in certain febrile 
affections, patients of very ordinary powers of mind, would some- 
times 1ise to ideas which, in a state of health, would have exceeded 

he limits of their conception. May we not adduce these facts in 
opposition to the theory of a celebrated physician, who considers a 
diminution ofthe energy of the brain to be the essential character 
of fever ? | 

Itis well known that the difference of this length of the neck, and, 
consequently, the greater or lesser degree of vicinity of the bie: 
and brain, give a tolerably just measure of the intellect of man, 
and of the instinct of the lower animals; the disproportionate _ 
length of the neck has ever been considered as the emblem of 
srestdisye i 

In the actual state of our knowledge, is it possible to: dite 
mine in what manner arterial blood acts on the brain? Are oxygen 
or caloric, of which it is the vehicle, separated from it by this vis. 

cus, so as to become the principle of sensation and emotion, or 
do they merely preserve it in the degree of consistence necessary 
to the exercise of its functions? What is to be thought of the opi- 
nion of those chemists who consider the brain, as a mere albumi- 
nous mass, conereted by exygen, and of a consistence varying in dif- 
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ferent persons, according to the age, the sex, or the state of health 
or disease? Any answer that one might give to these ‘premature 
questions, would be but a simple conjecture to which it would be 
dificult to give any degree of probability. | + 
CXLVL: Of the theory of syncope. If we consider the action 
of the heart on the brain, we are naturally led to admit its neces- 
sity to the maintenance of life, and to deduce from its momentary 
suspension, the theory of syncope. Several authors have attempted 
to explain the manner in which their proximate cause operates, 
but as not one of them has gone upon facts ascertained by 
experience, their explanations do not at all agree with what is 
learnt from observing the phenomena of these diseases. | 
‘lo satisfy one self, that the momentary cessation of the action of 
the heart on the brain, isthe immediate cause of syncope, one need 
but read, with attention, the chapter which Cullen, in his work on 
the practice of physic, has devoted to the consideration of this kind 
of affection. It will be readily understood, that their occasional 
causes, the varieties of which determine their different kinds, exist 
in the heart or great blood vessels, or act on the epigastric centre, 
and affect the brain only ina secondary manner. Thus the kinds 
_ of syncope oecasioned by ancurismal dilatations of the heart and 
great vessels, by polypous concretions formed in these passages, 
by ossification of theirparietes or of their valves, evidently depend 
on the extreme debility, or on the entire cessation of the action 
of the heartand arteries. Their parietes, ossified, dilated, adhe- 
ring to the neighbouring parts, or compressed by any fluid what- 
‘ever, no longer act on the blood with sufficient force, or else this 
fluid is interrupted, in its progress, by some obstacle within its 
canal, as a polypous concretion, an ossified and immoveable 
valve. Cullen, very justly, termed these, idiopathic or cardiac 
syncopes. ! UT 4 | 
To the above may be added plethoric syncope, depending on a 
congestion of blood in the cavities of the heart: the contractions 
of this organ become more frequent, it struggles to part with this 
excess of blood, which is injurious to the performance of its func- 
tions; but to this unusual excitement by which the contractility of 
its fibres is exhausted, there succeeds a kind of paralysis necessa- 
rily accompanied by syncope. rl 
One may, likewise,include the fainting attending copious blood- 
letting; the rapid detraction of a certain quantity of the vivifying 
principle, deprives the heart of the stimulus necessary to keep up. 
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its action. . The same effect: is produced by drawing off the watet 
contained in the abdomen, in ascites: a, considerable number of 
vessels cease to be compressed ; the blood which. they before rea 
fased to transmit, is sent to them in profusion;, the quantity sent 
to the brain by the heart is lessened, in the same proportion, and 
becomes. insufficient for its excitement, Among the syncopes, 
called idiopathic, one may enumerate those occurring in the last 
stage of the Scurvy; the principal character of which is, an excess 
sive debility of the muscle -s employ ed in the vital functions, and int 
voluntary motion; lastly, we may add asphy xia from strangula. 
tion, from drowning, and from the gases unfit for respiration ; afs 
fections in which the blood being deprived of. the. principle which 
enables it to determine the contractions of the heart, the circula. 
tion becomes interrupted. If the blood loses, by slow degrees, 
its stimulating qualities; the action of the heart gradually weakened, 
impels towards the brain a blood which, by its qualities, partakes 
of the nature of venous blood, and which like it, cannot preserve 
the natural'economy ofthe brain. Lt was thought, that by inject: 
ing a few bubbles of air into the jugular vein of a dog, one might | 
occasion in the animal; immediate syncope, and that it was even 
sufficient to deprive it of life; but the late experiments of M. 
Nysten have proved, that the atmospherical air .produces thesé 
bad effects, only when injected ina quantity sufficient to distend, 
in excess, the cavities of the heart, .or wheu by. being injected into 
the arteries, it compresses the. brain. . Whea, injected only i in a 
small quantity, the gas dissolved in the venous blood, is conveyed — 
along with it, to the lungs, and is thence exhaled in respiration. , 
A second class of occasional causes consists of those which, by 
acting on theepigastric centre, determine, by sympathy; 4, cessation 
of the pulsations of the heart.and the syucope necessarily attending 
this cessation. Such are the violent. emotions. of,the soul, terror, an 
excess of joy, am irresistible ayersion to certain kinds of food, the 
dread which is felt on the unexpected sight of an object, the disas 
grepdbleimpressian occasioned by certain odours, &c. fn all these 
cases,there i is felt,in the tegion of the diaphragm an inward sensation 
of a certain degree of emotions: From the solar plexus of the great 
sympathetic nerve, which, according to, the general opinion, is con: 
sidered as the seat of this sensation, its effects extend to the other 
abdominal and thoracic plexuses... The heart, the greater, part. of 
whose nerves-arise from the great sympathetic, is, particularly af- 
fected by this sensation. Its action is, at times,, merely disturbed 
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by it, and at others wholly suspended. The pulse becomes insen~ 
‘sible, the countenance pale, the extremities cold, and syncope 
ensues. This is the course of things, when a narcotic or poison- 
ous substance has been takety inté the’ stomach; when this 
viscus is much debilitated, in consequence of long fasting, or when 
it contains indigestible substances; in colic, and in hysterical 
affections. | | PP EN GEL | ef 5 
This last class of occasional causes do not act directly, and 
‘produce syncope only at a distant period ; but the result is always 
thesame. It happens, in all these cases, that as the arteries of the 
head no longer receive as much blood, as in health, the brain falls 
into a kind of collapse which occasions a momentary cessation 
of the intellectual faculties, of the vital functions, and of voluntary 
motion. * 8 fi 
Morgagni, in treating of diseases, according to their anatomical 
order, ranks lypothymia among the affections of the chest, because 
the viscera contained in that cavity, shew marks of organic affection, 
‘in persons who; during life, were subject to frequent fainting. - ° 
The compression of the brain, by a fluid effused on the dura 
mater, in wounds of the head, dues not produce real syncepe, but 
rather a state of stupor. All causes acting, in this manner, on the 
brain, produce comatose and even apoplectic affections. When a 
man, on being exasperated, falls into a violent and sudden fit of | 
passion, his face becomes flushed, and leis affected with vertigo end 
fainting. There is no loss of colour, no loss of pulse, the latter, 
on the contrary, generally beats with more force. ‘This is not 
syncope, but the firt stage ‘of apoplexy, occasioned by the mecha» 
nical pressure on the brain, towards which the blood is carried sud- 
denly and in too greata quantity. LR 
I might support this theory of syncope, by additional proofs 
drawn from the circumstances which favour the action of the causes 
giving rise to affections of this kind, For instance, syncope 
comes on, almost always, when we are in an erect postare, and in 
such a case, it is right to lay the patient in an horizontal pos- 
ture. Patients debilitated by long diseases, faint the mo- 
ment they attempt to rise, and recover ‘on returning to the re. 
cumbent posture. Now, how are we to explain this effect of 
standing, in persons in whom the mass of humours is much impo- 
verished, and whose organic action is extremely languid, unless by 
the greater difficulty to the return of the blood, fromthe morede- 
pending parts, and on the difficulty in ascending, of that which the 


‘contractions of the heart send towards the head ?'The phenomena of 
the circulation, are, under such circumstances, more subject to the 
Jaws of hydraulics, than when the body is in a state of health ; the 
living solid yields more easily to the laws of physics and mecha- 
nies, and, according to the sublime idea of the father of phy- 
sic, our individual nature approaches the more to universal 
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nature. de 
CXLVIL Of the motions of the brain. ‘Are the alternate 
motions of elevation and depression seen, when the brain is exposed, 
exclusively isochronous to the pulsations of the heart and arteries, - 
or do they correspond, at the same time, to those of respiration? 
Such is the physiclogical problem of which Iam about to attempt 
the solution. di a ly Le 
Those authors who admit the existence of motions in the dura 
mater, do not agree as to the cause which produces them. Some, 
and among others, Willis and Baglivi, thought they had discovered 
muscular, fibres, and ‘ascribed these motions to their action : others, 
as Fallopius and Bauhinus, attributed these motions to the pulsa. 
tions of the arteries of that membrane. ‘The dura mater possesses 
no'contractile power ; its firm adhesion to the inside of the skull, 
would, besides, prevent any such motion. The motion observed 
in this membrane is not occasioned by the action of its vessels, for, 
as Lorry observes, the arteries of the stomach, of the intestines, 
and of the bladder, do not communicate any motiou to the 
parietes of these hollow viscera, and yet, in number and size, they, 
at least, equal the menyngeal arteries, ng 

The motion observed in the dura mater is communicated to it 
by the cerebral mass which this membrane covers; and this opinion 
of Galen, adopted by the greater number of anatomists, has been 
placed beyond a doubt, by the the experiments of Schlitting, of 
Lamure, Haller and Vicq-d’Azyr. ‘They have all observed, thaton 
removing the dura mater, the brain continued to rise and fall, and 
with the exception of Schlitting, they agreed that the brain, abso- 
lutely, passive, received from its vessels, the motions in which the 
dura mater partook: but are these motious communicated by the 
arteries or by the cerebral veins, and by the sinuses in which these 
terminate, or, in other words, are they isochronous, to the beats 
of the pulse, or to the contraction and successive dilatation of 
the chest, during respiration. — | ss 

Galen, inhis treatise on this function, says, that the air ad- 
mitted into the pulmonary organ distends the diaphragm, and t 
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4 conveyed, along the vertebral canal, into the skull. According tp 
this writer, the brain rises during the enlargement of the chest, 

and it sinks, onthe contrary, when the parietes of this cavity are 
brought nearer to its axis. Schlitting, in a memoir presented to 
the Academy of Sciences, towards the middle of the last century, 
maintains that these motions take place, in a different order, the 
elevation of the brain corresponding to expiration, and its depres- 
sion to inspiration Conceiving that he has determined this fact, 
by a sufficient number of experiments, he does not enter into any 
explanation, and concludes his enquiry, by asking whether the mo- 
tions of the brain are occasioned by the afflux of air, or of blood, 

towards that organ. 

Haller and Lamure atidmpted to answ er this difficulty. They 
both performed : a number of experiments on living animals, ace 
knowledged the fact obseryed by Schlitting, and explained it ip the 
following manner: As well as this last anatomist Lamure | be- 
lieved that there i is a vacuum between the dura and pia mater, by 
means of which, the motions of the brain might always be per- 
formed. The existence of such a vacuum is disproyed by the close 
contact of the membranes between which it is supposed to exist. 

During expiration, continues Lamure, the parietes of the chest 
close on themselves, and lessen the extent of this cayity.. The 
lungs, pressed in every direction, collapse ; the curvature of their 
vessels i increases, and the blood flows, along them, with difficulty. 
The heart and great vessels thus compressed, the blood carried by 
the upper vena cava to the right auricle, cannot be freely poured 
into this cavity which empties itself, with difficulty, into the right 
ventricle, whose blood is unable to penetrate through the pulmo- 
nary tissue. On the other hand, as the lungs compress the vena 
cava, a regurgitation takes place of the blood which it was con- 
veying to the heart; forced back along the jugolars and vertebrals, 
it distends these vessels, the sinus of the dura mater which empty 
themselves into them, : and the veins of the brain w hich terminate 
into these sinuses, Their distention accounts for the elevation of 
the cerebral mass soon followed by depression, when, on inspira- 
ation succeeding expiration, and on the lungs dilating, the blood 
which fills the right cavities of the heart, can freely penetrate into — 
the pulmonary substance, and make way for that which the yeng 
‘fava is bringing from the superior parts « of the body. 

Haller considered this reflux as very difficult, the blood having 
to rise against its own gravity, and he admitted Lamure’s explana_ 
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tion, only in the forcible acts of respiration, as, in coughing, laughs 
ing, and sueezing. . He maintained that, ina state of health, there 
js to be observed, during expiration, à. mere stagnation | of the 
blood, in the vessels which bring it from, the. internal parts of the 
skull. He further admits, on the testimony. of a great number of 
authors, another order of motions depending on the pulsations of 
its arteries ; so that, according to Haller, the cerebral mass is in- 
cessantly aficcted by motions, some of. which depend on respira- 
tion, while the others are quite independant of it. 

Lastly, according to Vicqd’Azyr,. the brain, on being exposed, 
presents a double motion, or rather two kinds of motion from 
without; the one from the arteries and which is least remarkable, | 
the nie from the alternate motions of respiration. k. 

CXLVIII. This opposition between authors of reputation, and 


whose theories have, in general, been adopted, induced me to repeat 
the experiments : which each of them brings in support of his own 


opinion, and to perform further experiments on this subject. My 
investigation soon convinced me, that these authors had given a 
statement of their opinions, and not of the factitself. In fact, the 
alternate motions of elevation and depression observed in the 
brain, are isochronous to the systole and diastole of the arteries at 
its base. The elevation ofthe brain corresponds to the dilatation 
of these vessels, its depression to their contractions. . The process 
of respiration has nothing to do with this phenomenon, and even, 
admitting the stagnation or the regurgitation of the blood in the 
jugular veins, the arrangement of the veins, within the skull, is 

such, that this stagnation or reflux could not produce abernate mo- 
tions of the cerebral mass. ! 

The brain receives its arteries from the frock pits ner 
after they have entered the skull,the former along thecarotid canals, 
thelatter through the foramen magnum of the occipital, bone. It 

would be useless to describe their numerous divisions, their frequent 
chine dared the arterial circle, or rather polygon formed by these 


_anastomoseSs and by means of which, the carotid and vertebral 
arteri ies communicate together, by the side of the sella turcica. Hal. 


ler has given a very correct yiew and an excellent description of 
this part*, The account of the internal carotid artery published 


by that great anatomist is, according to :Vicq d’Azyr, a chef. 


d'œuvre of learning and precision; the same encomium might be 


* Fasciculi anatomici, F, 7. tab. ]. 
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bestowed on thé latter who gave a ‘superb drawing of the same 
part. I shall content myself with observing, that the principal 

arterial trunks going to the brain, are situated at the base of this 
viscus; that the branches into which these trunks divide, and the 

subdivisions of these branches, are, likewise, lodged at its base in 

a number of depressions, and that, in the last place, the arteries 

of the brain do not penetrate into its substance, till after they have 

undergone in the tissue of the pia mater, which appears com. 

pletely vascular, very minute subdivisions. 

The vessels which return the: portion of blood which has not 
been employed in the nutrition and growth of the brain, are, on 
the contrary, situated towards its upper part, between its convex 
surface, and the arch of the cranium, each convolution contains a 
great vein which opens into the superior longitudinal sinus. 
The vena Galeni which deposits into the sinus, the blood brought 
from the choroid plexus; small veins which open into the carver- 
nous sinuses; others, likewise very minute, which passing through 
the foramina in the ala majores of the sphenoid bone, contribute 
to form the venous plexus of the zygomatic fossa, are the be à 
exceptions {o this general rule. 

This being laid down on the arrangement of the arteries and - 

veins, let us examine what will be the effect of their mt] with j 
regard to this viscus. 

‘The coutractions of the heart propel the blood into the arterial 
tubes,which experience especially at the place of their curvatures, a 
manifest displacement, at the time of their dilatation. All the arte- 
ries situated at the base of the brain, experience both these effects 
at once. Their united efforts communicate to ita motion of eleva. 
tion succeeded by depression, when, by their contraction, they 
re-act on the blood which fills them. 

These motions take place, only as long as the skull remains 
entire; this cavity is too accurately filled, and there is no void 
space between the membranes of the brain. Lorry who, with, | 
good reason, denied the existence of such a space, committed an 
‘equally serious anatomical mistake in asserting, that as no motion 
could take’place, on account of the state ef fulness of the skull, it 

was effected in the ventricles, which he considers as real cavities, 
but which, as Haller has shewn, are when in a natural state, merely 
surfaces in contact. No motion actually takes place, except in 


those cases in which there is a loss of substance in the parietes of 
the skull. 
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Itis easy to conceive, however, that the brain which i is soft and 
of weak consistence, yields to the gentle pressure of its arterial 
vessels, Does not this continued action of the heart on the brain, 
explain, ina satisfactory manner, the remarkable sympathy be- 
tween those two organs, linked by such close connections? It is, 
besides, of very manifest utility, and connected with the return of 
the blood distributed to the cerebral mass and to its envelopes, 
The veins which bring it back, alternately compressed against the 
arch of the skull, empty themselves more easily into the sinuses of 
the dura mater, towards which their course is retrograde, and 
unfavourable to the circulation ofthe blood which they pour into 
them. 

. When any thing impedes the free passage of the blood through 
the lungs, it stagnates in the right cavities of the heart; the supe- 
rior vena cava, the internal] jugulars, and Mee ey the sinuses 
of the dura mater, and the veins of. the brain which terminate in 
‘them, are gradually distended; and if this dilatation were carried 
to a certain degree, the veins of the brain, placed between it and 
the arch of the. skull, would tend to depress it towards the base 
of that cavity. If this dilatation, at first slight, were carried be. 
beyond the extensibility of these vessels, their rupture would 
occasion fatal effusions. Itis in this manner, that some authors 
have explained sanguineous apoplexy. 

t will be objected perhaps, that many of the sinuses of the daca 
mater are at the base of the skull, and that, consequently, their di- 
latation must tend to raise the cerebral mass. 

Bat the greater part of these sinuses are connected only with 
the cerebellum and the medulla oblongata, of which it has not yet 
been possible to ascertain the motions. These sinuses are almost 
all lodged in the edges of the falx and of the tentorium cerebelli. 
The cavernous sinus in which the ophthalmic vein disgorges 
itself, the communicating sinuses which allow the blood of one of | 
these sinuses to pass into the other, are too insignificant to produce 
a raising of the cerebral mas% Lastly, the resistance of their pa- 
rietes, formed chiefly by the dura mater, must set strait bounds . 
to their dilatation; the spungy tissue which fills the interior of 
the cavernous sinuses, still makes this dilatation and the reflux of 
the blood more difficult. 

CXLIX. It is not enough to prove, by reasons drawn et 
the disposition of parts, that the motions of the brain are commu- 
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hicated to it, by. the collection uf arteries at its base; the fact mus¢ 
yet be established upon observation, and placed beyond doubt, 
by positive experiments. The following are what I have attempted 
for this purpose : 

à 1} have first repeated the Mpeeryation of some authors, acd | 
ascertained, as they did, that the pulsations felt on placing the 
finger on the fontanels of the skulls of new-born in nfants, corres- 
pond perfectly to the beatings of thé heart arid arteries. 

B. A patient, trepanned for fracture, with effusion of the dura 
mater, enabled me to see the brain, alternately rising and falling. 
The rising ‘corresponded with the diastole, the falling with the | 
systole of the arteries. 

C. Two dogs, trepanned, exhibited: the same  phenoinenon, in 
the same relation, to the dilatation and contraction of the arteries; 

D. I removed, carefully, the arch of the skull, on the body of 
an adult. The dura mater, disengaged from its adhesions to thé 
bones which it lines, was preserved, perfectly untouched. I after- 
wards laid bare the main carotids, and injected them with water, 
At every stroke of, the piston, the brain shewed a very sensible | 
motion of rising, especially when the injection was forced at once 

‘along the two carotids. | 

E. Lhave injected the internal jugular veins. J he cerebral 
mass remained motionless. Only the veins of the brain, the sinu- 
ses of the dura mater dilated. The injection having been kept up 
for some time, there resulted from it a slight swelling of the brain: 
when driven with more force, some of the veins burst, and the 
liquor flowed out. ‘The same injection being made with water 
strongly reddened, the surface of the brain became coloured with 

an intense red. To see clearly this effect, you ‘ought, after remov- es 
‘ing the arch of the skall, to divide, on each side, the dura mater, 
ona level with the circular incision of the skull, then turn back 
the flaps towards the upper longitudinal sinus. 

F., The internal jugular veins having been laid open, while the 
injection was forced along the main carotids, each time the piston 
was pushed | forward, the venous blood flowed with the greatest 
impetus; a clear proof of the manifest influence of the motions of 
the brain, on the course of the blood in its veins, and'in the sinuses 
of the dura mater.—This experiment had been already perform- 
ed by other anatomists, and amongst others, ‘by Ruysch, with a 
view of proving the immediate communication between EP arteries 
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and veins. This communication, which is, at present, universally 
acknowledged, may be proved by other facts. This one is evi~ 
dently any thing but conclusive, 

G. Ina trepanned dog, I tied successively the two carotids. 
The motions of the brain abated, but did not cease. The anasto. 
moses of the vertebrals, with the branches of the carotids, account 
for this phenomeuon. 

Bis wi took a rabbit, a gentle creature, easy to confine, and very 
well adapted for dificult experiments : : after laying bare the brain, 
and observing that its motions were simultaneous, to the beats of 
the heart, I tied the trunk of the ascending aorta: the moment 
the blood ceased rising to the head, the brain ceased moving, and 
the animal died. 

I, The tying of the internal jugular veins, did not stop the 
motions of the brain ; but its veins dilated, and its surface, bared 
by the removal of a flap of the dura mater, was sensibly redder 
than in the natural state. The dog became pre with il 
and expired i in convulsions. | 

The opening : of these veins did Hot hinder the continuance of the. 
motions ; they grew fainter manly when the animal was Weamvned 
by loss ‘of blood. , 

K. The opening of the superior Wongitu dial sinus, the oth 
one that could easily be opened, did not weaken the motions of 
the brain. It is observed that the pice ares out more freely 
from it, during the elevation. 

L. The compression of the thorax, on human politesy — 
but. a slight reflux in the jugular velds, especially, if, during this 

compression, the trunk i is kept raised, ‘The reftis is greater, dit, 
the trunk i is laid flat. si neers SFr . 

These experiments might” en na ‘multiplied : if, fo 
instance, the injection were thrown, at once, along the vertebral 
arteries, and the internal carotids : but those I have pt die are 
muficient for my purpose, me) aaa 

Since the first publication of t this. enquiry, in the Memoirs of the 
Medical Society,” ie ih have had “many À Le Cp of DRE bind 
the there detailed, Wir the facts hich confirm this theory, 
there i is one that “appears to me worth stating : it wean me si 


+ 


* Mémoires de la Société Médicate de Paris, an VII. troiseme année, pag, 
A97, ef suiv, 
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Ghent by itself, if pide were possible to establish a ‘thear r dite Be? 


aah 


servation of: a sing! le fact. An woman, : ‘about ‘fifty years ri ae, ad 
an extensive | car lous, affection of, the skull; the def peel bone 


{pAP 99D 


was ‘destroy ed in ‘the reatest | art of its. extent, and it uncovered 


ol tid Oh à LS Lid à! HF NE, 


a p pretty considerable. portion | of the dura ‘mater. © Nothing | as 
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easier than to ascertain the existence of a complete correspond 
enve betw een ihe motions, of the brain and the beats of the ‘pale. 


cr 


I desired the patient, to cough, tos uspend | her respiration suddenly, 


He iS | 2 + ; ret ‘ 

e À 34% woe iat walt aed 
-the motions continued in the same relation | to each 0 FM when 
Fo en opt PET Oc 3 : 

she coughed, the head was shaken, and the ‘general concussion, ia 


apenas! the brain partoc fat might ave been mistaken +A a reju- 

diced ‘observer, ‘for the proper mations of that os organ, | and depend. 

ing on the rellux of blood j ju { the fees wn Mate: 
Tn experiments on dogs j the ‘same “motion | {a akes place, ne. 
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the animal. barks, but it: is easy to, perceive, ‘that. at the concussion 
affecting the brain i is ex verienced by the whole body, an and PA the 
effort of expiration, | in PEER causes B concussion more or Tess 
iad ul ihn (idl i ie | CAL. i wean fs 
at i bid ve atime EN 
The pa atient, mentioned à in ‘the preceding observation, cied DUT 
2 pue after came to the "Hospital of St. Louis. in ich sh 
been for a considerable length of time. a Oa | opening the body. the 
left, Jobe. of the, brain was ‘found softened ; and i in A Kind o of jatrid 
state? the. ichor which. Was formed, ia considerable | ual tity, 
flowed outwardly, by a fistulous opening | in the < ura mater rhose 
tissue was rather thickened. _ ee 
#10 lui: The slight - consistence of the brain, which Lorr À Considers 
as favourable to, the, communication | of the motion ‘which “ 
arteries impart to it, appears to me to ‘be against this transmis 5 oe 
An fact, the. dilated wessels | not being | able to depress the base 
the skull on which they rest, m make their « effort against the cere a 
mass,and raise it the more, easily, (the arch ¢ of LE skull Li # de 
pa from its presenting a certain “resistance. If the rain 


tes 


were too softs the artery Y would, merely : swell into i it, and would 
spi lift it. To satisfy. one’s 3 self of this, truth, one eee à “ob- 


serve what, happens x when | he posterior part o of the: ‘knee Las on à 
' pillow, or:on any thing | of the, same sorts, ‘thes he motions ‘which 
the popliteal artery impresses on the limb, are bit Hite appareit 

but they become very visible, if the ham rests on any thing that re- 
sists the action on the other knee, for instance :—then the artery, 
which cannot depress it, exerts its whole action in raising the 


lower extremity: which it does, the more easily, from cities 


a 
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against abony, r resisting, and hard part. Abie experiment. com. 
pletely invalidates the ion of Lorry. The want of analogy. 
will not be objected : : it will not be said that the brain is heavier" 
than the lower extremity, nor, that, the sum of the calibers. of the 
internal carotid and the vertebral ar teries,. is mot, greater ti au that, 
ef the popliteal artery. 

This continual tendency of the ‘brain to rise, produces i in the 

end, on. the bones of the skull whit ch, resist this motion, very. 
marked eects. Hb hus, the interior surface of these bones, smoothy 
in early life, becomes furrowed with depres sions, ! the deeper as we 
advance in age. “The digital depressions and the mammillary pro 
cesses, corresponding to the convolutions and windings of the 
brain, are very evidently the result of its action ou the enclosing 
parietes. Sometimes it happens that, at a very advanced age, the 
bones of the skull are so thinned by this internal action, that the 
pulsations | of ‘the brain become RETSARAle through the hairy 
scalp. 
No doubt, ‘the same cause hastens the ge ME AT of the skull 
by the fungous tumours of the dura mater... The effort from ex- 
pansion of the tumour, which developes itself, is further added, 
and makes the waste of the bones more rapid. At the end of a 
few months, the tumour, projects outwardly, with pulsations 
plainly simultaneous to the beatings of the pulse, as Louis ob- 
serves in à Memoir inserted among those of the Academy. of 
Surgery. | 

I have ne (CXLVIID) that the disposition of. the. veins of 
the brain and of the sinuses of the dura mater was adverse to the 
action ascribed to them, on this viscus. | Experiment Œ L.) shews 
that the stagnation of the blood, or even its regurgitation, could 
produce only a slew and gradual distension of the sinuses of the 
dura mater, & end veins terminating in it, with a silght turgescence 
of the cerebral mass, if the cause, producing the stagnation of the 
blood or its reflux, prolonged. its action toa partial destruction 
‘of the skull. J 

Lastly, the alternate motions of the brain, said to correspond 
to those of respiration, ought tobe to the beats of the pulse, in 
the ordinary ratio of Lto 5. On the contrary, it is easy to sa- 
tisfy one’s self that these motions are in an inverse ratio, and. per- 
fectly simultaneous to the pulsations of the heart and arteries, 

The results of the experiments [ have stated in that Memoir, 
compared to those obtained by justly-celebrated inquirers, are 
too remarkably different not to have induced me to make some 


: > 
attempt at investigating the Cause of our disagreement. For that 
purpose, I thought it necesary to examine sid de becviny” all the 
circumstances. ; (Se aly 

The work of Lamure contains anatomical errors, which throw 
suspicions upon bis accuracy. Haller did not himself make the 
experiments of which he speaks, in treating of the influence’ of res- 
piration on the circulation of venous blood. This article is drawn 
from a thesis defended’ at Gottingen by one of his disciples. 
Lastly, Vicq-d’Azyr attempted no confirming experiment, and 
seems to have hadin view only the reconciling all opinions. 

No one of these anatomists has distinguished the motions of ele- 
vation impressed on the cerebral mass by the impulse of its arte. 
ries, from the swelling of the sinuses of the dura mater, of the 
veins distributed to it, and from the tumefaction of the brain 
which may be caused by difficult respiration. This mistake would. 
be the more easy, as animals tortured by the knife of the anato- 
mist, breathe painfully, convulsively, and at shorter intervals than 
in their natural state. Schlitting, the first author of these experi. 
ments, appears especially to nave confounded the motion of rising, . 
the real displacement of the brain, with the turgescence of this 
viscus. At every expiration, he says, I have seen the | brain rise, 
that is to say, swell, and at every er qu I cabin ‘seen it om; 
that is to say, Collapse. 1” VUS ee 
Ri wars Toties animadverti perspicue—in omni eipiratidne, cerebrum 

aniversum ascendere, td est intumescere ; aique in hf be inspèr a- 
dione illud descendere, id est detumescere.” À 
_ We may, therefore, | consider as à truth strictly demonstrated 
by observ ation, experiment, and Si sp the ee pro- 
position jee 

The motions observable in the brain, when laid bare, are koh: 
ed to it solely by the pulsations of the arteries at its base, and are 
perfectly simullaneous to the pulsations of these vesscls : further, 
the reflux and stagnation of the venous blood, are able do _— ils 
substance. 

CLI. Action of the merves and brain. Ut is undoubtedly, 
as Vicq-d’ Azyr has said, by a motion of some sort that the nerves 
act. Setting out from this simple idea, one may admit several 
kinds of nervous motions, the one operating from the circum- 
ference to the centre, it is the motion of sensation which we are 
about more particularly to study in this paragraph; the other, 
acting fiom the centre to the circumference, and this motion, 
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produced by the will, determines the action of the muscular 
digänss &es 4 mr 27 bin f ME AP 
In what manner are the impressions produced on the senses by 
the bodies which surround us, transmitted, along the nerves, to the 
brain? Is it through the intervention of avery subtle fluid, or can 
the nerves, as has been stated by some physiologists, be considered 
as vibrating cords?) This last ideais so absurd, that one cannot 
help wondering it should so long have been in vogue. A cord 
that it may vibrate, must be in a state of tension, along the whole 
of its length, and fixed at both extremities. The nerves are not 
in a state of tension, their, extremities, in no degree fixed, 
approach towards each other or recede according to the differs 
ence of position, the tension, the turgescence, the fulness or 
collapse of parts, and vary constantly intheir distance from each 
other. Besides, the nervous cords, situated between pulps, at 
their origin, and at their termination, cannot be extended 
between these two points. ‘The nervous fibre is the softest, the 
least elastic of all the animal fibres; when a nerve is divided 
its two extremities, far from receding by contracting, project, 
on the contrary, beyond each other; the point | of section 
shews a number of small granulations of medullary. and 
nervous substance, which flows through its minute membranous 
canals. Surrounded by parts to which they are, to a certain de- 
gree, united, the nerves could not vibrate; Lastly, admitting the 
possibility of their being capable of vibrating, the vibration of a 
single filament ought to bring on that of all the rest, and carry 
eonfasion and disorder in every motion and sensation. oe 
It is much more probable that the nerves act by means of subtle, 
invisible, and impalpable fluid, to which the ancients gave the 
name of animal spirits; this fluid, unknown in its nature, and to be 
judged of only by its effects, must be wonderfully minute, since it 
eludes all our means of investigation. Does it entirely proceed 
from the brain, or is it equally secreted, by the membranous en- 
velopes of each nervous filament? (Neurilèmes, Reil,) To say 
the trath, one can bring no other proof of the existence of a 
nervous fluid, but the facility with which, by means of it, we 
are enabled to explain the various phenomena of sensation, and 
its utility in explaining these phenomena. These proofs, how- 
ever, may not appear completely satisfactory to those who are 
very strict, and who do not camsider as proved what is merely 
probable. ae 


::Awong the constituent principles of the atmosphere; there are. 
generally diffused several fluids, such as the magnetic and electric 
fluids. ° Might not these fluids, om entering with, the air into the 
lungs, combine with the: arterial blood, and be conveyed; by. 
meaus of. it, to the brain or to the other organs? Does not the. 
vital action impart to them new qualities, by making them undergo 
unknown combinations? Do caloric and oxygen enter into these 
combinations which endow fluids with a certain vitality, and pro- 
duce onthem important changes, ‘and which are not understood ?* 
Have not these conjectures acquired a certain degree of preba-. 
bility, since the analogy of: galvanism to electricity, at first sup- 
posed by the author of this discovery, has been confirmed, by 
the very curious experiments, of Volta, repeated, commented, 
and explained, by all the natural philosophers of the Les ida 
iv Europe Fixit saben, dues, ad) probe | 

The action of the nervous. fluid, takes place, from the sisis eiliain 
of nerves towards the brain, so as to produce the phenomena of 
sensation, for, when the nerves, are tied, the parts below. the 
ligature lose the power of sensation, while, as will be seen in 
the preper place, this action is, propagated from the brain towards 
the nervous extremities, and from the centre to the circumference, 
in producing motions of every kind. This double current, in 
contrary directions, may take place in the same nerves, and _ it is 
not necessary to arrange the nerves into two classes of sensation 
and of motion. | : Last ae ee 

All the impressions tre es the. organs of sense, and 
by the sentient extremities. of nerves, are transmitted to the 
cerebral mass. The brain is, therefore, the centre of animal life ; 
all sensations are carried to it; it is the spriag of all voluntary 
motion; this centre is to the functions of relation, as the heart 
to the faantiaua of. nutrition. One may say of the brain, as of 
the heart, omnibus dut ct ab omnibus accipit. It receives from 
all, and gives to all, . 
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* Were it not for these changes, electricity, magnetism, and galvanism, 
would suffice to restore life to an animal parts dead, 


M 
¥* Galvanism, as yet, has not realized the “expectations of physiologists. 
‘Chemistry has derived the greatest advantages from it,—It is, at present, with 


M. M. Davy, Thenard and Gay-Lussac, the most powerful agent in the ext ial 
of certain bodies, — | a P 
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The’ existence of" centre, to which all the sensations ‘are ¢ar- 
ried; and from which all motions spring,’ is necessary to the unity 
of’a'thinking being,'and to the harmony: of the intetlectual func 
tions. But is this seatiof the principle of motion and of sensation, 
circumscribed within the narrow limits of a mathematical point, or 
rather shoald it not be considered as.diffused over nearly the whole 
braïu ? Thé latterappearsito me the-more probable opinion ; were 
it otherwise, what 'could be the use ofthose divisions of the organ 
into several internal internal cavities; what could: be the use of 
those prominences all varying in'theirform,; and) of the arrange. 
ment of the two substances which‘enter into their structure ?. We 
may Conjecture; with considerable probability, that each percep- 
tion, each shit le aba tnt tl assigned.to some peculiar 
part of thé brain. ' It’ is,’ indeed, impossible to determine the 
peculiar furictions of each part oftthe organ ; to saÿ what purpose 
is served by the ventriclesÿ whatiis the use of the commissures, 
what takes | place” in the peduncles ;:but it ‘is impossible to: study 
an arrangement of such’ combination, and to: believe that. it is. 
without design, and that this division! of the cerebral mass, into so 
matiy parts, so. distinct, and of such sarions forms, is not “relative 
to the different function, which each has:to, fill. in the process of 
thought. ‘That ingenious comparison, mentioned in the panegy- 
ric of Mery, by Fontenelle, is very applicable to the brain. We 
anatomists,”” he once said to me, féare! like the. porters in. Paris, 
. who are acquainted with the narrowest and most distant streets, 
but who know.nothing of what! takes place in the houses.” — 
What then are we to think of {the system of Gall, and of his 
division of the outside of the skull into several, compartments, 
which, according to thecdepression' or projection of the osseous 
case, indicate the absence or the presence of certain: faculties, 
moral or intellectual’?.. I cannot help thinking,: that. this physi 
ological doctrine of the functions of the brain, resting on too few 
avell observed facts,/is: frivolous; while his anatomical discoveries 
on the anatomy:of this organ, and on the nervous system, are af 
the highest importance, and well founded. 
te CLEL Analysis of the Understanding. In.vain were theo organs 
of sense laid open‘to all impressions of surrounding objects; in vain 
were their nerves fitted for their transmission: these impressions 
‘were to us as if they had never, ‘been, : were there not pr ovided a seat 
-of consciousness in the,brain,, For it is there, that every sensation 
is felt ; light and sound, and odour,, and taste, are not felt, in the 
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organs they impress ; it is the sensitive centre that sees, and hears, 
and smells, and tastes. : You have only to interrupt, by compres- 
sion of the nerves, the communication between the organs and the 
brain, and all consciousness of the impressions of abe " sen 
sation is suspended. ©: 7 © : Ft Pe db foo 
The torturing pains of a whitlow cease, if you bind the arms0 
strongly as to compress, the nerve which carries the sensation to 
the brain. A” living: animal, under experiment, suffers nothing 
from the most cruel laceration; if yow have first cut the nerves of 
the parts on which you are-operating.. To conclude, the organs 
of sense, and the nerves which communicate between them and the 
brain; shall have suffered no injury,:shal} be in a perfect: state for 
receiving und transmitting the sensitive impression, yet no. pheno- 
mena ‘of sensation can take places if thé brain be diseased: when 
itis compressed, for instance; hy a: collection of ‘fluid, or by a 
splinter from the skull ina wound of the head. ‘This. organ. is, 
therefore, the immediate instrument of sensations, of which im- 
pressions made on the others are only the occasional causes.— 
This modification of sensibility, which serves to establish the sole 
tions of the living being, with objects without, would be correctly 
denominated cerebral sensibility; but that even in animals with- 
‘out brain, or distinct nervous system, it isvery manifest. ‘The sen- 
bility, in virtue of which the polypus dilates his cavity, for the 
admission of his prey, and contracts itself to retain it, - is ‘in fact, 
quite distinet from that sensibility of nutrition, by which ts orn 
stance is enabled to take to itself nutritious juices. | 
The brain, as Cabanis has well expressed it, acts upon ‘the i im- 
À pression transmitted by the nerves, as the stomach upon the ali. 
ments it receives by the cesophagus: it does, in ifs own way, digest 
them: set in motion by the impulse it receives, it begins to’ re-act; 
and that re-action is the perceptivz ‘sensation, or perception. 
From that moment, the impression becomes an idea, it enters as 
an element into thought; and becomes subject.to the various com 
binations that are: pneihé to the phenomena of understand» 
ing.* Pap lew hae soute et att 
CLI "Our sensations are nothing but. niodifieatios of our 
being ; wy are not qualities of the objects: no. bodyhas colour 


* I weer to cvs that the: terms thought and understanding are, in my 
opinion, sy nonymous ; ; both are alike, an ra Sp à en of the whole of 
| the operations of the sensitive centre, 


0 the blind from, birth: the rose has lost its most precious quality 


by'its colour, its, figure, .&c.. We perceive , nothing pat, within 
ourselves... It is only by habit, only by; applying i fierent.senses 
to the examination of the same object, that we areat, last able, tose 
parate |it,fnom; our.own existence; to conceive of it as. distingt 
} from ourselves, and from the.other,bodies with which, We are.ate 
quainted;..inja werd,ito referto qutward, pbjects),the sensations 
that take place within ourselves; (Qur ideas come.to.usy only by 
the senses;, there are none. innate .ag,,was, imagined, till the time 
of Locke;,who kas allotted to.the refutation of this enror,a,large 
part of, his xalgable. work on the Homan, Understanding, «The 
child that opens its, eyes, to the, lig ht,.is prepared for, ithe: ac quisi- 
tion of ideas, by this merely that it has SENSES; | thatyis,, that it is 
susseptible of impressions fromthe objects that surround it, 7 

oo itis, inaccurate, however, to compare, as,.some , philosophess 
jaye done,sthe brain of, a.childs new-bora.to ,a,,blank. tablet, .on 
(which. are to beyfigured.all; the futureacts,of, his intelligence. [If 
sensation çame.on!y;fromwithout,.if the: external senses were.the 
ronly, organs that could send, impressions .fo,the, cerebral centre, 
,therunderstanding, at;the moment of birth, hadjindeed been, ne 
: thing, and,the;comparison, of its, organ. to a.sheetof, white paper, 
on (oayslab af, Parian maxble, on. which, nota character, were | 
2drayms had, been perfectly correct, |, But,,me are compelled, to 
acknowledge: with, Cabanis, two, sources of) ideas quite distingt 
1from, each. other, the external, senses, and, the internal organs. 
‘These, inward. sensations, springing, from) functions thatrare;car- 
ayingroniwithin uns are the .cause.oL.thase, mstinetive Asterina 
tions by which the, new-born.child seizes the nipple of its.mother, 
and sucks the, milk.by a, very,,complicated, process, which directs — 
the young of animals}the moment,after, birth, and sometimesinythe 

-sery act.of birth, while their limbs are yet engagedin the vagina, — 
toseize upon the dag oftheir dam, Instinct, as the author suet 
quoted has.very: justly observed, springs from impressions receive 
bythe interior organs, whilst reasoning is the, produce of external 
‘sehsations; and:the etymology of .the word, instinct, composed of 
tro; Greek orards,| signifying,<* to, prick,” &c.., within,” agrees _ 
‘with the meaning we assign’ to ite), jo. i} Lo: HO BYE Lips Sn da 
= Phese:tivo»pants of the understanding, reason.and instin¢t, unite 

cand blend itogether; torproduce the, intellectual, system; and, the 
iwaridus determinations.of: mental action “ But, the part, that, each 

2Z 


‘354 


‘beats i in the’ generation of ideas, ‘is very different in animals, whose 
igtdsser external senses dttow instinct to predominate; ‘and in man, 
“in whom the perfection of these senses, and the art of signs, which 
“perpetuate the ‘transient thought, augment the power of reason, 
“while! they’ ‘enfeéblé instinct? “te is easy to Ébreave that the 
*braïn; a$£aïled by a crowd of? impresstons from without, will regard 
“Jess attentively, and therefore suffer to escape the greater part of 
2tWosé that result from intefnal excitation. -Instinet is more vigo- 
Yous if savage man, ‘and ifs relative’ perfection à is his ‘compensation 
“for the advantages which supérior reason brings to man in civili- 
| Sgation. ‘The moral and intellectual system of the individual, con. 
sidered at different periods of life, owes more ‘to: internal ‘sensa. 
tion) ‘the ‘léss it is “haies — instinet dec! ines as “reason is 
“ithicngtheriéd: and enlarged: ! Her bi ae h 
Thus, though’ all’ the Mn of idersthtidiig have. their 
‘source“in physical’ sensibility, this sensibility -being set in action 
“by twosorts of impressions, the brain of an infant just: born, has 
alread y thé conséioushess of those ‘which spring frénr the ‘internal 
“motion, and it is from these - impressions: that it exécutés certain 
“epéntantons movemetits, ‘of which Locke and his followers could 
‘find ‘no ‘explanation : accordingly, the partizans of inhate® ideas, 
‘looked : upon them as'the strongest ‘Confirmation of their system: 
“but these ideas, antetior to” allaction’ of! outward objectsion the 
‘Senses, are simple, ‘féw; ‘and extending to a véry’small ‘number of 
“wants ; the child is but # few hours old,:and ilreadysitexpresies 
“a iultitade of señsations, that throng upon it from’ the! ‘instant’ ‘of 
its birth. , Sensitions, which have passed «to the’: rai,’ ‘combined _ 
: ~thetiisaties there; and entered into the action of the ‘will with 
Velocity’ ‘which equals, if it does not surpass, that-of light, Lug 
pangs a Ch ‘ouly, after laying down between the: sources of our know 
edge, à very exact line of. demarcation, after ‘scrupulously dis- 
etinguishing ‘ the - rational — from the instinctive. determinations, 
“acknowledging that age, sex, temperament, health | disease, ‘cli- 
mate, and habit, ‘which modify our physical organization, must; by 
-a secondary effect modify these last, that we can possibly under. 
‘stand the diversity of humours, of opinions, of characters, and of 
‘genius. ‘He whochas well appreciated the effect, on the judg- 
ment and reason, of the sensations that spring from the habitual — 
‘stateof the internal organs, sees easily the origin of those ever- 
lastiug disputes on the distinction between the sensitive and the 
rational soul; why some philosophers have believed man solicited 


for ever by a good or an evil, genius; spirits. which they have per- 
‘sonified under the names. of Oromazes, and: Arimanes,. betwixt, 
whom they imagined etersal war ; the contest of the soul with the. 
senses,of the spirit with the flesh, of the concupiscent and irascible, 
with the intellectual principle, that contradiction which St. Paul. 
laboured under, when he said in his Epistle to the Romans, that his, 
members were in openwar withhis reason,, These phenomena w hich, 
suggest the conception of a,two.fold being ( Homo duplex, Buffon), 
are nothing but 2 necessary strife betwixt the determinations of 
instinct and the determinations of reason ; between the often times, 
imperious wants of the organic nature, and the. judgment which. 
keeps them under, or deliberates on the means of satisfying them, 
without offending received ideas of fitness, of duty, of reli, 
gion, &c. , Ni 

 CLIV, A being, absolutely. dnaiieeite of sopait de organs, 
would possess only the existence of vegetation : if one sense were 
added, he would not yet possess understanding, because, as Con- 
dillac has shewn, the impressions produced on this only sense, 
would notadmit of comparison; it would all end in an inward feel. 
ing, a perception of existence, and he would believe the things which 
affected him to bea part of his being. ‘The fundamental truth, so 
completely made out by modern metaphysicians, is found distinctly 
stated in the writings of Aristotle*: and there is room for surprize 
that that father of philosophy should have merely recognized it, 
without conforming to its doctrine: but, still more that it should 
have been for so many ages pe by his successors. So 
absolutely is sensation the source of all our knowledge, that even 
the measure of understanding is avé to the sumber and pere 
fection of the organs of sense; and that by successively depriving 
them of the intelligent being, we should Jower, at each step, his in- 
tellectual nature; whilst the addition of a new sense to those we 
ROW possess, might lead us to a multitude of unknown. sensations 
and ideas, would disclose to. us in the beings we are concerned. 
with, a vast variety of new. relations, : and w ould greatly enlarge the 
ue of our intelligence. at | 

The impression, produced on any organ, by the action of. an 
outward body, does not constitute sensation; it is further requi- 
site,that the impression be transmitted to the. brain, that it be there 
Peraetiad that is, . felt by that organ; the sensation then becomes 
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perception, and this first modification supposes, as is apparent, æ 
central organ, to which the impressions on the organs may be car. 
ried. ‘The Cerebral fibres'are, more or less disturbed, by the sen. 
sitions sent to them; at once, from all the a oe of seuse; and 
we should achive but confused notions of the bodies from iv EA 
they p Sroceed, if one stronger perception did not silence, as it were, 
the rest, and fix the a¢tention. “In this concentration of the soul 
upon a single object, the brain is feebly stirred by matty sensations 
that leave 1 no trace; itis thus, that after the attentive perusal of a 
book, we have lost the sensatious that were produced by the dif. 
raps colour of the paper and the letters. ne RM Se 

‘© When a sensatioris of short duration, our knowlédge ofit is so 
light, thatsoon there remains noremembrance of it. It is thus, that 
we do not perceive, every time we wink , that we pass from light to» 
darkness, and from darkness to light. © If we fix our attention on 
this sensation, it affects us more permanently. After occupying 
oneself, for a given time, with a number of things, with but mo- 
derate attention to each: after reading, for instance, a novel, 

full of events each of Htc in its turn has interested us, we finish 
if without being tired of it, and are surprized at the time ‘ite has 
taken up. . It is because successive and light impressions have 
effaced one another, til! we have forgotten all but some of the 
principal actions. Time ought then to appear to us to have passed 
‘yapidly ; for, as Locke has well said, in his Essay on the Human 
Understanding, ‘ We conceive me succession ve. times only by 
that of our thoughts.” Fr ' 

This faculty of occupying oneself titi: and récré with the 
same idea, of concentrating all the intellectual faculties on one 
object, of bestowing on the contemplation of it alone, a lively and 
well supported attention, is found in greater or aps strength in 
different minds: : and some philosophers appear to me to have ex- 
plained, very plausibly, the different capacity of different minds, 
the various degrees of iostruction of which we are: ‘capable, 
by the degree Fe attention we are able to give to spay GPO we our 
studies. ter . . LE | 

Who, more than the man of genius, pas on'the Afin 
ofa single idea, considers it with more profound reflexion, under 
more aspects and ne bestows on it, in à rte mûre éntire 
attention. AA Mise 

Attention is to be considered as an act of the will, which keeps 
the organ to one sensation, or prepares it for that serisdtion, so as 
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to receive it more deeply. To look, is to see with attention; to. 
listen, is to hear attentively: the smell, the taste, in the same, 
way, are fixed upon aa odour, or a flavour, so as to receive from 
them the fullest impression. * In all these cases, the sensation. 
may be involuntzry, but the attention by which itis heightened, is. 
an actof the will. This distinction has already been well laid down: 
with regard to the feeling er is only the he has exerted: under: 
the direction of the will Sy Ta a DNS Hier ba 
According ‘to the st ht or faintness cf he: impression that a 
Fdtitiuns or an idea (which is but a sensation operated upon by. 
: tbe cerebral organ), has: produced on the fibres of that organ, will 
be the liveliness and: permanence of the recollection. Thus, we 
may have'reméniscence of it, or recal faintly that we have been so 
affécted 3 or’ memory, which is a representation of: the ‘object, 
with some of its characteristic attributes, as colour, bulk, &c. 
The pains that appear to be felt in limbs which we have lost, 
have not their place in the part that is left; the brain is not de.: 
ceived, when it refers to the foot, the OS lage of which the cause 
is in the stump, after the amputation of the leg or thigh. J haveat 
this moment, bèfore me, the case of a woman and of a young man, 
whose leg and thigh I took off for scrophulous caries, of many . 
years standing, and incurable by any other means. The wound, 
from the operation, is completely cicatrised. The stamp has not 
more sensibility than any other part covered by integuments, since 
it may be handled without pain. And yet, both, at intervals, 
and especially when the atmosphere is highly electrified, com- 
plain of pains in the limbs which they have lost some months 
ago. They recognize them, by certain ‘characters ; for those of their 
disease,’ They, like all perceptions, are manifestly given in charge 
to the memory, which reproduces them, when the cerebral orgam 
répeats the ‘action; once occasioned by the ey ak of the 
disease] 0 ey RM Jon das | A 
Final]: vs if the brain is easy of rere audat the same e time, 
faithfal in preserving the impressions it has received, it will possess’ 
the power of bringing up ideas with all their connected and’ col: 
latéral ideas ; ‘of reproducing them, in some sort, by recalling the - 
entire object, whilst memory presents us with a few of its qualities 
only. “Phis creative faculty is called imagination. If it some. 
times “produces ‘monsters, it is that the brain, ‘by its power ‘of 
associating, connecting, combining ideas, reproduces them in an: 
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order not according to nature, gathers them under capricious asso- 
ciations, and gives occasion to many erroneous judgments. 
“When the mind brings together two ideas, when it compares vont 
and determines on their analogy it judges. À: certain number of 
judgments, in series, form a reasoning. ‘To reason, then, is only. 
to judge of the relations that exist among the ideas with which the 
senses supply us, or which are reproduced by imagination. — 

Tt is, with the faculties of the soul, as with those of the body. 
When called into full exertion, the intellectual organ gains vigour ; 
it languishes in too long repose. If we exercise certain faculties 
only, they are greatly developed, to the prejudice of the rest. It 
is thus, that by the study of mathematics, soundness of judgment 
is acquired, and precision of reasoning: to the extinction of ima- 
gination, which never rises to great strength without injury to the 
judging and reasoning powers. The descriptive sciences employ 
especially the memory, and it is seldom that they wiih enlarge the 
minds of those who study them exclusively, y 

CLY. Condillac has immortalized his name, by discovering, the 
first, and by demonstrating irrefragably, that signsare as necessary 
to the formation as to the expression of ideas ; that language is not 
Jess useful for thinking than for speaking; that if we could not 
attach the notions once acquired to received signs, they would re. 
main always unconnected, and uncompleted, since we should have 
no power to associate and compare them, and to determine their 
relations. It is the imperfection or the total want of signs, for 
fixing their ideas, that makes the infancy of the lower animals 
perpetual. It is this that makes it impossible for them to trans- 
mit to another generation, or even to communicate one with ano- 
ther, the acquisitions of individual experience : which experience is 
indeed, by the same cause,restrained within very narrow limits,and 
confined to a. few simple notions, a few ideas resting merely on its 
svants and on its powers. If there were not signs to preserve 
ideas, and to connect them, memory would be nothing, all impres. 
tions would be effaced, soon after they were felt, all collections 
of ideas would be dissolved as soon as formed, (if they could be 
forined at all) our ignorance would be indefinitely prolonged, and 
we should reach old age, with a mind still in its infancy. + 5), 

: When we reflect on a subject, it is not directly on the ideas, 
bat on the words expressing them, that the mind operates ; we 
should never have the idea of numbers, if we had not assigned distinct 
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names to numbers, whether single: or collected.’ “Locke speaks of 
some Americans, who had noidea oft the number thousand, because 
the words of their latiguage expressed nothing beyond the number 
‘twenty. La°Condamine informs us, in his narrative, that there 
‘are some who count only to three, and the word they employ to 
‘express the’ number is 80 complicated, of a pronunciation so long 
and difficult, that, as Condillac observed, itis not surprising, that 
having begun with a method: so inconvenient, ‘they have not been 
‘able to advance any further: “Deny, (says this writer), to a supe» 
 rior mind, the use ‘of letters, how much of knowledge you put out 
“of his reach, which an ordinary capacity will attain to: without 
Ke difficulty. ‘Go. on,’and take from him the use of speech, the lot 
“€ ofthe dumb will’shew you. how marrow are the limits withia 
which you confitié “him.” Finally, take: from him.the use of, all 
“sorts of signs, Jet Kitn be ‘unable too find the Jeaste sign for the 
“most ordinary thought, and you have an idiot.’* | 
We are made “acquainted ‘by travellers with certain tribes, so 
Déni in the art of expressing théirideas by signs, that they 
‘seétn'to serve'as a link between civilized nations and certain spe- 
ciés of animals,whose instinct has ‘been’: perfected «by educatiotr 
One migtit’even assert, that there is less distance, ia respect to) in- 
‘felligencé, from man in that extreme abasement, to the higher 
‘animals, than there is to a mao iene mois such as hui 
Newton, or Voltaire. 4 | 
In another. part of the same mage after hohiaa tee °9 
that languages are real analytic methods, that the: sciences may 
“may be reduced to well constructed languages, he shews how 
‘powerful is their influence in the cultivation of; the, mind, But he 
‘shall speak himself: with that clearness of expression, which is the 
characteristic and the charm of his writings. ‘‘ Languagesarelike 
‘the cyphers of the geometricians ; they present new views to the 
mind, and expand it as they are. brought nearer to perfection. 
“The discoveries of Newton had been prepared for him, by, the 
‘signs that had been already contrived, and the methods of calcula- 
tion that had been invented. If he had. arisen sooner, he might 
have been a great man to his own age; but he would not have 
been, the admiration of ours. At: is'the same in. other. depart- 
ments,” Boole wii god". ro bbanianse ania vel 


* Essai sur l'origine des Connoissances humaines, sees 4.) | 


860 


* ‘The most.scanty' language, & have been formed-in ee bax- 
renscoûntries. . The savage who strays,alongithe desert, shores of 
New: Zealatid; needs but few. s signs to distinguish the small number 
of objects. that. habitually. impress his, senses.:|the sky; the earth, 
. thevseay:firey shells, the fish. that.form his chief food, ;the, quadru. 
peds, and.the vegetables; which are-but,few ,in. number, under. this 
severe climates are all ithat he has to name and to know: AacCOre 
dingly his: vocabulary: is very small ;,it has been given to us by 
travellers inithe compass of afew pages, “A, copious: langu uage, 
‘one capable of expressing a. great variety, of objects, of sensationa, 
and ofideas,supposes high civilization in the,peopleamong whom it 
is ‘spoken. Yowhear complaints,of the perpetual recurr enceof the 
same’ exprebsious, they same; thoughts, the,same, images, im,the 
Poetry of Ossian’ but living amidst the barren: rocks, of Scotland, 
thé Bards could not spéak of things,,ofwhich nothing,., on, the, soil 
they inhabited,’ couldisupplythem,with the ideas R The: monotony 
‘of their au wasinvolvedin that.of, their-impressions, always 
prodaced by:rocks; mists,.windssthe-bilows of; the ireful ocean, 
the gloomy ‘heathy and; they/silent; pine; (&e,;| The. repetition of 
‘the same, expressionsy; inthe :Sériptures, »shows that civilization 
“hadmot made the same progréss among the Hebrews, asamong, the 
Gieeks and Romans: s’Fhexconnexien there, is between, the: ge- 
ñius of a languages and the character of ahe people, that speak: it; 
the influence of climate, of government, and of manners on lan- 
-puagé, the reasons why ‘the great: waiters, in ever ry, department, 
‘appear together, at the very)time in which.a language, reaches its 
perfection and maturity, &c., these, are, problems, that suggest 
“themselves; and would: well merit) our endeavous, to obtain , solu- 
“tion, ‘did mot i invertig ration mantiestly lead. beyo ond Re, limits of 
pda ds “ meio mioc9 ali bas widens 1336149 
~ Though’ Poi sot ie agi nepeniedlss. in, his wonky fat all 
‘the operations ‘of ‘the soul, are merely: sensation, variously trans- 
formed, that all its favulties are included in the single one.of ‘senses 
“his analysis of thought leavés still:much doubt.and uncertainty on 
the ‘real character and fiahipe coi of potes of, her facul- 
Tee. ot Dino sd. ied sons moe ove - 
“he merit’ of diépessing thé mist which voversalghiane' tat metas 
physics remained for M. Tracy. His Elements of *Ideology,le a 


* Eléniens, a ‘Jdéalogie,, par. M,. Destutt, Tracy, § sépateur, Membre de 
l'Institut, 
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nothing to be wished for on this subject. I shall extract some of 

its main results, referring: the reader for the rest to the work. 
2 To think is only to feel; and tofeel is, for us, the’same as to 
exist; for, it is by sensation we know of our existence. Ideas, 
or perceptions, are either sensations, properly so called, or re- 
collections, or relations which we perceive, or, lastly, the desire 
that is occasioned in us by these relations. The faculty of 
thought, therefore, falls into the natural subdivision of sensibility, 
properly.termed memory, judgment; and will. To feel, properly 
speaking, is to be: conscious of an impréssion; td remember, is to 
be sensible of the remembrance of a past impression ; to judge is to 
feel relations Among our perceptions: lastly, to will is to desire 
something. Of these four elements, sensations, recollections, judg. 
ments and desires, are formed all compound ideas, Attention is 
but an act of. the will: comparison cannot be separated from 
judgment, since we cannot compare two objects without judging 
them: reasoning is only a repetition of the act of judging: to rea 
flect, to imagine, is te compose ideas, analyzable into sensations, 
recollections, judgments, and desires. This sort of isnagtiiaticin 
which is only certain and faithful enerys A not to be Gsti 
guished from it. — 

Finally, want, uneasiness, inquietude, desire, passions, &c. are 
either sensations or desires. ‘There is room, therefore, to ree | 
proach Condillac with having divided the human mind into under. 
standing and will only : because the first term includes actions too — 
unlike, such as sensation, memory, judgment; and with having run 
into the opposite extreme, inthe too erie ey ee of secon- 
dary divisions. | 

CLVI.. Disorders of thought. Philosophers inte uns 
doubtedly attain to a much profounder knowledge of the inte]. 
dectual faculties of man, if they joined to the study of their regular 
and tranquil action, that ofthe many disordered actions to which 
they are liable. It is not enough, if we would understand them 
aright, to watch their operation when the soul is undisturbed and 
at ease: we must follow it in its perturbations and wunder- 
ings: we must see its powers, now separating themselves. from 
those with which they ought | to act; now combining with 
them under false perceptions : D oies altogether droop- 
ing, and sometimes starting into an extreme violence of action, 
of which we can neither mistake the importance northe nature ; 
and, as the greater part of our ideas are derived from the a analo- 
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Tgies weiare abléito' discernamong.the objects: ‘that» supply them, 
amidase these troubles of human’ passion: and human: reason, we 
clearn to conceive more: profourdly ‘of ‘their’ nature, ‘than if we 
had been satisfied with iy i them): inthe: sanaaehe their na. 
‘tural.co ndition.  - Hiamatg 210 2 1 His mim 20! af 
oo The observation of mania is: ie tos: pi in ti number, 
variety, and. precision of its facts;to fix the classification of thespe- 
_ cies. of merital: alienation, according to the intellectual faculty) that 
rs is disordered i in each. » Professor Pinel has, nevertheless, ventured 
_to ground his distinctions of the species of mania on the labours of 
«modern psychologists, and shown that all might be referred to five 
kinds, which he marks by the names of melancholy, of mania with- 
_out delirium; mania with delirium, dementia, and idiotcy*. Inthe 
first four kinds,there is perversion of the mental faculties,which are 
in languid or excessive action. : Weare not to look forthe cause 
of these derangements in vice of original conformation ; for, melan- 
| choly, mania with or without delirium, and madness, scarcely ever 
appear before puberty. It isagreed, among observers, that almost 
all maniacs have become S04 CENTER twenty and forty years old : 
that very few. have Jest their réason either: before or after this 
stormy period of life, wherein men , Yielding, by turns, to the tor. 
-ments of love and-of ambition, of four and of hope, to the sweet 
illusions of happiness, and: the realities of suffering, consumed 
with passions for ever reviving, often repressed, and rarely satisfied, 
feel their intellectual powers -impaired, annihilated, or abased by 
: that tempest of the moral nature, which has well been com. 
pared to the storms which, in their violence, lay desolate the flou- 
rishing earth. | 
We are compelled to grant, that our acquaintance. With the 
structure of the brain and of the nerves is too imperfect, that dis- 
Sections of the bodies of maniacs have been too few, and those often 
| by physicianst too little familiar with the minute structure 
of the sensitive organ, to matin us in asserting or à ing, that 
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derangement of intellect: spas dt ot gin ry 
though it is’ highly probable,» many‘facts, at Task tab mead 
observers,’ who, like: Morgagni,! déserve! ‘the! utmost confidences 
authorizé the beliaf;that the. consistence of the) brain. is mu 
in some: mibiniges! Who: are distinguished by the) most. obstinate, and | 
unvarying adherence to their ruling ideas’; that it is, on the. other 
hand, softy watery,and ina kindof ingipie ntidissolution, in,some 
others, whose incoherent ideas after their aptittde for associations 
and for: transformation into Judgments is gone, succeed, one ano- 
ve rapidly, and seem to pass away without a Tate A nou 00 À 
if, in the multitude of maniacs, the organ‘af, the understanding 
ep only imperceptible i injury, it is very remarkably, changed i in, 
idiots. T he almost entire obliteration of the’ intellectual faculties, 
which constitutes idiotcy; when itis not brought on.by some strong 
and sudden’ shock, some, unexpected’ and ovérwhelming, emotion, 
breaking 'down'atlonce all the springs of thought, when it is an 
original defect, is always: connected, with mal-conformation of the 
skull, with the constraint of the organs it encloses. - These defects, 
of organization lie, as. M. Pinel observes, in: the excessive, smalls: 
pess of the head, to the whole stature, or to'the want’ of) propor: 
tion among the. different parts. of othe skulle, ‘Thus’ ins the idiot, 
whese head is given in the work on mania (pl. 2, fig.’6;) itis only; 
thé venth of the whole height; whilst it should be something” more 
than’a' seventh, if we take.the Apollo of Belvedere as the type of, 
the ideal perfection of the human figure. An idiot, whom'I oc-. 
casionally see, has the otipifal extremity of the head-so much con.) 
tracted, that the large’ extremity of the oval formed by. the upper, 
face, instead of being. placed ; at the back, as in other. men, :-is,! ony 
the contrary, turned forwards and answers to the forehead, which: 
itself slopes towards the: sinciput. . The vertical: diameter. of the, 
skull is inconsiderable.'The head, thus shortened. from above: 
downwards, is much flattened onthe sides. The hands and feet are: 
very small, and often told; ss nisi onthe: Pb are eX. 
tremely large. a | 
In two other children, An gilt idiots, and now in the. hopital of 
St. Louis, the skull, very large behind, ends in a very contracted. 
extremity, . and the forehead is very short, and not more than two: 
iaches and a half wide, measuring from the semi-circular process ! 
which terminates, at. the upper part, the temporal fossa, to the: 
commencement of the same process on the other side, . The lexces- : 
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sive te raat of the genitals is not less conspicuous; they are, iz 
these two children, one ten, the other twelve years old, as well as 
in the first of whom I spoke, who is fourteen, of larger size than is 
commonly seen after the appearance of puberty. ‘Theré is 
nothing to indicate that css Season is Lil a these three 
idiots. F3 . APP i AA if] ry LE “ot 
* ‘The same excess of growth is ful, more eaudprenaualy among 
the crétins of the Valais, idiots who (in consequence of a weak and 
degraded organization) a are > rome to iit ti sr and the most 
frequent onanism. oT 

This sort of opposition i in the relative energy of the intelectual 
organ, and of the system of reproduction, i in the developement of 
the brain, and that of the parts of generation, is a phenomenon 
which must ‘strongly interest the curiosity and engage the atten- 
tion of physiologists. Who is there unacquainted with that ener~ 
vation of the understanding, that intellectual and physical debility, 
which indulgence in the pleasures of love brings on, if we exceed 
ever so little the bounds of scrupulous moderation? Castration mo« 
difies the moral character‘of men and animals, at least, as power. 
fully as their physical organization, as M. Cabanis has shewn, 
in treating of the: influence of the sexes on i bp and rame of 
the moral and intellectual powers. © ad MUR ease 

* CLVIL Our physical, therefore, holds our moral ita sirftots 

a strict and necessary dependance ; ; oùr vices and our virtues, 
sometimes produced and often modified by social education,’ are 
frequently, too, results of organization. "To the conclusive proofs, 
which the philosopher T have just named, who isan honour to his. 
profession, brings forward of the influence of the physical on the. 
moral human being, I will only add a single observation. Tt is 
not, certainly, the first that has been made of the kind; but none 
such, I believe, has yet been published. ‘The reader recollect I 
have no doubt, the old woman of whom I have spoken i in treating. 
of the motions of the brain, which an enormeus caries Of the 
bones of the skull gave an opportunity of observing ia ler. 1 
wiped off the Sanious matter which covered the dura water, and I, 
at the same time, questioned. the patient on her situation ; as ‘she felt 
no pain from the compression of ‘the cerebral mass, I pressed down’ 
lightly the:pledget of lint, and'on a‘sudden the patient, who Was: 
answering my questions rationally, stopped in the midst of a sen- 
tence; but she went on breathing and her pulse continued to beat :. 
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I withdrew the pledget; she said nothing: I asked her if she res 
membered my last question: she said not. . Seeing that the experi- 
ment was without pain or danger, I repeated it three times, past 
thrice L suspended all feeling and all intellect, ; ».) . >, 

A man trepanned for a fracture of, the skull, with aftanlan’ ‘of 
blood and püs on the dura mater, perceived his intellectual | fas 
culties going, the consciousness of existence growing, benumbed 
and threatening to cease, in the interval.of, one dressing, in: PEO 
— as the fluid collected. . shoe ‘ovodd Oh te vhé 

: There are surgical bitottatites pr afi thni head. Nate 
ing several facts that may be connected;with the preceding obser- 
vations. There is no one who has had syncope’ of more or less 
continuance, but knows that the state is without pain or uneasi- 
ness, and leaves no consciousness of , what passed whilst it 
lasted? Itis the same after an apoplexy, afit of epilepsy, &ct 

The history of temperaments supplies us with too many exam- 
ples of the ‘strict connexion which there is between the physical 
organization and the intellectual and-moral faculties, toleaveany 
necessity for dwelling” longer ‘on this truth, which no one ques. 
tions, but which no: gi has i pistes à into all its con- 
pp rt SFA, via olden ti 

“CLVIT. An English tent in a work on “the ee of 
mental alienation*, has traced, better than had before been done, 
the physiological dtosÿ of the passions, which he looks upon as 
mere-results of organization, ranking them among the phenomena 
of the animal economy, and with: ag be of any moral notion 
seni might attach to them. +1 | 

All passion is directed to the sr M of the individual or 
the reproduction of the species. They may be distinguished, there- 
fore, like the functions, into two classes. In the second, we should 
find parental love, ‘and all the affections that protect our kind 

| ae the helplessness-of its long infancy. 

But Crichton, with the greater part of metaphysicians ie ute 
siologists, appears to me not to have settled correctly the meaning 
that should belong to the word passion. When he gives this 

. name to hunger, an inward painful sensation, the source of many 
determinations of many kinds, a powerful mover of savage and 
civilized ‘man,—to the anxiety which attends the ep an air 


“An tsquiry into Sen ture and Origin of Mental DeraogeentLonion, 
3798, 2 vols, 8vo, | 
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déficient in oxygen, —{o! the simpresstons of. oleh edb omioiiedt and 
 cold,to thé troublesome sensation produced by the accumulation 
of urine and fecal’ matter: to the feeling “of. weariness and fa. 
tigue that is left by widteni -exertions;—he confounds’ sensation 
with the: Passions o or'desires which: may spring fromitsoi) 6: A 
“[tisto avoid extreme wants, of which a vigilant foresight per- 
éeives afar’ off “Hie possibility,—it is to satisfy all the factitious 
wants witich soeidtyand> civilization have created, ‘that men) cons 
demn themselves to those agitations, of which honour, reputation, 
‘Wealth aad power, aré thé wheertain aim. Our} passions have not 
yet beëñ analyzed ‘with’ the'same: care as our ideas? no: one has: 
‘yet duly’stated the  differenéés there are, in respect:to theirmumy 
ber and“energy,’ betwixt! rep an and mania the imidstiafi civ 
lized anid enlightened society... 102 dt sovesl rt 
As the habitual’state of the. amin #f ‘ia mien of the’ liver 
and internal organs; is connected with:certain -sets of ideas ;-—as 
every vivid sensation of joyor distress, of pleasure:or pain, bri ings 
ona feeling of anxiety inthe! przcordia,—the ancients placed in 
the viscetathe seat of the passions ef the!soul : they placed. cous 
rage in the heart, anger in'the liver, joy in’ the spleen; &Cy,, Bacon 
and Van Helmont seated them in the stomach; Lecat in the ner, 
vous ‘plexuses; other:phystologists fn: the: ganglions of the great 
sympathetic, We But ‘have they not confonnded the | effect 
with :the cause? ‘tlie: appetite with the passion: to which it 
disposes? 1 The: appetites, out ‘of which. the. ‘passions spring, re= 
side in the organs, they suppose only instinctive determinations, 
whilst passion carries with it the idea of intellectual exertion, 
Thus, the accumulation of semen: in the vesiculæ which serve for 
its ‘reservoirs, excites the venerédl appétite, quite distinct from the 
passion’ of Jove, thoughioften its determining cause... Animals have 
scarcely’ more than appetite, which differs.as much from, passion 
as instinct from intelligence: However, the brainis not to be 
considéred'as the primitive seat of the passions*, as is: done) by ‘the: 
ric nuümbet of ge gai er Of ‘all the dail esi of mas, the 
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) Tf weanalyzed the passions acu >, it would be right to,distinguish these, 
which are common toall men, which appertain to. oar physical 1 wants and to our 
nature, from certain caprices of the mind which have been honoured’ with ‘the 
name of passions, as avarice, ambition, erroneous calculations which should 
be referred'to mental derangement, and classed. among. the different kinds of 
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«most lasting, the most sacred)’ the most passionate, thé-léast sus“ 
-ceptible of injury from all the prejudices of the social state, mater 
“nal love, is surely not the result of any. intellectual combination, 
of any cerebralaction: it is in the bowels (entrailles, ) its source 
dies; ‘thence it springs, and all the efforts of imagination cannot 
ssitiaie it for those who have not been blessed with. 2 mother’s 
names) ins À ( WB, HE. A NE. AE f ‘ op 
+ All passion springs from bu fey oa supposes a cabin ss 
‘of exaltation of the intellectual faculties. ‘The shades of the pas- 
sions are infinite: they might be all arranged by a systematie. 
scale; of which indifference would be the lowest gradation, and 
‘maniacal: rage the highest. A: man, without passions, is:as impos- 
sible to imagine; as a man without desires; yet we distinguish as 
passionate, those whose will rises powerfully towards one object 
earnestly longed for. In the delirium of the passions, we are for 
ever making, unconsciously, false judgments, of which the errer is 
‘exaggeration. A man recovering from a seizure of fear, laughs 
at the object of his terror. Look at the lover whose passion is 
extinct! freed, at last, from the spell that enthralled him, all. the 
perfections with which his love had invested its object are vanished ; 
the illusion has passed away ; and he can almost believe that it. is 
she who is no longer the same, while himself alone, is changed: 
like those maniacs who, on their return to reason, wonder at the 
excesses of their delirium, and listen, incredulously, to. the relas 
tion of their own actions. The ambitions man feeds on imagina- 
tions of wealth and power. He who hates, exaggerates. the de- 
fects of the object of his hatred, and sees crimes in his lightests 
faults. hike. RS ; 41. 
The affections of the its or the: passions, nil they come 
by the senses, or shatalls, défile of the vital organs favour their 
birth and growth, may be ranged in two classes, according to 
their effects on the economy: *Some heighten organic activity ; 
such are joy, courage, hope, «and love: whilst others slacken the 
motions of life, as fear, grief, and hatred.) And others there are, 
that produce the two effects alternately, or together. So ambi- 
tion, anger, despair, pity, assuming, like the other passions, an 
infinite yariety of shades, according to the intensity of their causes, 
individual constitution, sex, age, &c. at times increase, at times 
abate the vital action, and mapresa te or exalts the power of the 
organs, | ans 
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The instances’ which establish | the powerful influence of thé 
passions on the animal economy are too frequent. to need reciting: 
Writers, in every department, furnish such as shew that excess of 
pleasure, like excess of pain, joy too lively or too sudden, as grief 
too deepand too unexpected, may bring onthe most fatal acci= 
dents and even death. Without collecting, in this place, all the ob« 
servations of the sort with which books swarm, I shall content 
myself with referring to those who have brought. together. the. 
greatest number of facts under one point.of view; as Haller in his 
Phisiology ; Tissot, in his Treatise on Diseases ofthe nerves; 
Lecamus, in his work on, Diseases. of the Mind;. Bonnefoy, in a 
paper on the Passions of the Soul; inserted in the fifth, volume of 
the Collection of Prizes, adjudged by the Academy. of Surgery. ; 
“The effects of the passions are not, for, their, uniformity, the 
less inexplicable... How, and why does anger give rise to madness, 
to suppression of urine, to sudden death? How does fear deters 
mine paralysis; convulsions, epilepsy, &c.? Why does excessive 
joy, a sense of pleasure carried to extremity, produce effects as 
fatal as sad and afflicting impressions? In what way can violence 
of laughter lead to death? Excess of laughter killed the 
painter Zeuxis and the philosopher Chrysippus, according to, 
the relation of Pliuy.  T'heconversion of the reformed of the Ces 
vennes, under Louis: XIV. was effected by binding them on 4 
bench, and tickling the soles of their feet, till, overpowered by this 
torture, they abjured their creed: many died in the convulsions 
and immoderate laughter which the tickling excited. A hundred 
volumes would be insufficient to detail all the effects of the pas. 
sions on physical man; how many would it take to tell their his. 
tory, in moral man, from their dark origin, through all their stages 
of growth, in the ‘afieite variety of their characters, and in all their 
evanescent shades! 3 viet 
The inquiries of. Physioloupe are sd to the. faniline that 
are carried on in physical man, to the functions of life: the study 
of the nobler parts of ourselves, of those wonderful faculties which 
place our kind above all that have motion or life; in.a word, the 
knowledge of moral and intellectual man belongs to the science 
known by the name of metaphysics,or psychology,of analysis of the 
understanding, but better described by that applied to it by the 
writers of our dy s, ideology. On this science, you may consult, 
with advantage, the philosophical works of Plato and Aris- 
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totle, among the ancients; of Bacon, Hobbes, Locke, Con- 
dillac, Bonnet, Lan à ta sane eue «pong the mo- 
derns. ny 1 
CLIX. Of sleep i spite ‘The causes of excitation to 
which eur organs are exposed during waking, tend to increase pro- 
gressively their action: the pulsations of the heart, for instance, 
are much more frequent in, the evening than in the morning, and 
this motion, gradually accelerated, would soen.be carried. toa de 
gree of activity incompatible with the continuance of life, did not 
sleep daily temper this energy,,and bring it down toits dae mea- 
sure... Fever is occasioned. by long continued want of sleep, and 
in all acute diseases, the ‘exacerbation comes on towards évening, 
the. night’s sleep abates again the high excitation of power but 
this'state of. the animal economy, so salutary, and so desirable in 
all sthenic affections, is more injurious than useful i in diseases, con> 
sisting chiefly in extreme. debility. , Adynamy, shews : itself, 
almostalways, in the morning, .in.putrid fevers; and petechiæ, a 
symptom of extreme. weakness,’ break out during sleep. This 
state is, likewise, favourable to the coming on and:to the pro- — 
gress of gangrene, and this is a, pathological fact well ascera 
tained. Inall the cases I have mentioned, sleep does not improve 
the condition of. the patients; a thing easy to conceive, since it 
only adds to,accidental debility, the essential. characteristic 
of the. disease, weakness, which is anh its escent charac: 
teristic, :,,:.2, ee: i. pty 5 

_ Sleep, that pabindntaiyl té édition in the pan tiers oft! the 
senses with outward objects, may be defined the: repose of the 
organs of sense, and of voluntary motion.  During'sleep, the in. 
ward or assimilating functions are! going on: digestion, absorp. 
tion, circulation, respiration, secretion, nutrition, are carried on ; 
some as absorption and nutrition with more energy than during 
waking, whilst others are evidently slackened. During sleep, the 
_pulse is slower and weaker, inspiration is less frequent, insensible 
perspiration, urine, and all other humours derived from,the blood, 
are separatedin smaller qnantity. Absorption is, on the contrary, 
very active: hence the danger of falling asleep in the midst, of-'a 
noxious. air. Itis known that the marshy eflluvia, which make the 
Campagna di Roma so unhealthy, bring on, almost. inevitably, 
intermittent fevers, when the night is passed there, whilst 
travellers, who go through: without. stopping, :are not affected 
by it. | il | 
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“<The hunian body is a tolerable representation of the centripetal 
and centrifugal powers of ancient physics. The motion of many 
of the systems which enter into its structure is directed from the 
centre to the circamféreñce : itis areal exhalation that éarries 
oùtthe result of the perpetual destruction of the organs ; such is thé 
action of the héart, of the arteries, arid of all the seoretory glands, 
Other-actions, on’ the contrary, take their diréctioh from thé cir: 
eumferénve to the Geritre : ind it is by their means tht we are 
incessantly deriving’ from the food we take into the digestive pas: 
sages, fromithe air which penetrates the interior of the lungs, and 
éovers the surface of the body, ‘the elements of its growth, and ré2 
pair. ‘These two motions, in opposite directions,’ contintially ba- 
Jance each other, prevailing by turns, according to the age, the sex, 
the state of sleep or waking. During sleep, the motions tend from 
the‘periphery to tlie centre, (Hipp.) and if the organs that connect 
us with outward'objects are in répose, thé inward’ parts a¥e in 
stronger exertion. Somnus labor. wisceribus. (Hipp!) Aman; 
aged forty years, taken with a kind of imbecillity, remained about 
a year and'a half at the Hospital of St. Louis, for thé cure of somé 
scrophulous glands‘ all that long time he remained constantly in 
bed, sleeping'five sixths of ‘the day, tortured with devouring hun. 
ger, and ‘passing ‘his short moments of waking in eating; his diges. 
tion was always'quick and easy: he kept up his plampness, though 
the muscular action was extremely languid, ‘the’pulse véry weak 
and very slow. In this man, who to use the expression of Bort 
deu, lived under the déminion of the stomach, the moral affec- 
tions were limited to the desire of food and of repose. ‘Oppressed 
with irresistible ‘sloth, it was never ‘without great difficulty 
that he could’be brought to take the slightest exercise. * * 
Waking may be looked upon as'a state of effort and of considér- 
able expenditure of the’ sensitive and’ tmoving principlé, ‘by the 
organs of sensation and of motion. ‘This principle would have 
been soon exhausted by this uninterrupted effusion, if long inter 
vals of repose had not favoured its restoration. This interruption 
in the exercise of the senses and of voluntary motion, is of dura- 
tion corresponding to that of their exertion, J have already said, 
that there are functions of such éssential importance to ‘ife, “that 
heir organs could be allowed but short moments of repose :l'but 
that these intervals are brought so close to each other, that their 
time is equally divided between activity and repose. The func- 


tions which keep up our connexion with outward objects, could 
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not.be without the capacity of continuing, for.a,certain,time, in..a 
state of equal activity :, for it is easy to see how, imperfect, rela- 
tions interrupted at every moment, would have been; their th 
pose, which constitutes sleep, is of equal duration, | 

_ he duration of sleep is from a fourth to a third of the day fim 
sleep less than six hours, or more than eight, Children, how. 
eyer, require longer sleep, {he more, the nearer they are to, the 
period of their birth. Old men, on the contrary, have, short sleep, 
lig ght, and broken: as if, says Grimaud, according. to Stahl’s 

notions, children foresaw that jn.the long career, before. them, 
there were time enough for performing, at leisure, all the acts of 
life, while old men near to their end, felt. the necessity of hure 
rying the enjoyment of a good. das about: Rojescape. Lo vin) 
_ Ifthe sleep of achild is long, and deep, and still, it is the won- 
derful activity. of the assimilating functions that makes it so, and 
perhaps the habit. itself of sleep, in which he has passed the first 
nine months of his life, or all the time before his birth. In ad. 
vanced age, the internal functions grow languid; their organs no 
longer engage the action of the principle of life ;, and the brain is 
moreover so crowded with ideas, that it. is almost always kept 
awake by them. Carnivorous auimals sleep longer than gramini- 
vorous, because during waking they.are more in motion, and 
perhaps, too, because the animal substances on which they subsist, 
yielding them more nutritious particles, from the same bulk, they 
have need of less time for devouring their food and providing for 
their subsistence.* } 

Sleep is a state essentially different from death, to which some 
authors have erroneously likened it.+ | It rs suspends that 
portion of life, which serves to keep up with outward objects an in- 
tercourse necessary to our existence. One may.say that sleep and 
waking call each other, and are of mutual necessity... The organs 
of sense and motion, weary of acting, rest; but there are many 
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* Probably their more powerful digestion of a more nutritious food, bringing 
into the system a more sudden accession of blood, oppresses them with sleep :— 
a sleep and a fulness of blood required to recruit the powers that have been ex- 
hausted by the laborious quest, of food, and by. the long continued endurance of 
hunger. T. 


+ To say that sleep is the image of death, that vegetables sleep always, is 
to use an inaccurate and unmeaning expression, How can plants, without brain 
or nerves, without organs of sense, motion, or voice sleep; when sleep is saint 
but the repose of these organs ? 
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‘circumstances favouring this cessation of their activity. A con 
tinual excitation of the organs of sense would keep them conti- 
nually awake; the removal of the material causes of cur sénsa- 
tions tends, therefore, to plunge us into the arms of sleep: where- 
fore we indulge in it more voluptuously in the gloom and the'still- 
‘ness of night*. Our organs fall asleep one after the other; the 
“smell, the taste, and the sight are already at rest, when the hosel 
‘and the touch still send up faint impressions. The perceptions, 
awhile confused, in the end disappear; the internal senses cease 
acting; as wrt as the muscles allotted to voluntary motion, 
whose action is entirely subject to that of the brain. 

Sleep, isa state, if not altogether passive, in which, at least; the 
activity of most of the organs is remarkably diwntotehed, and that 
of some of them completely suspended. | It is ebroteuasly then, 
that some authors have viewed it as an active phenomenon, and a 
function of the living economy: it is only a mode or manner of 
being. It is to no purpose they have maintained, that to sleep re- 
quired some measure of strength. Excessive fatigue hinders sleep, 
merely by a sense of pain in all the muscles, a pain that excites 
anew the action of the brain, which it keeps awake, till it is itself 
overpowered by sleep. | 

It has been attempted to shew the proximate cause of sleep. 
Some have said that it depends on the collapse of the lamin of the 
cerebellum, which, as they conceive, are in a state of erection 
during waking ; alia they argue from the experiment in which by 
compressing the cerebellum of a living animal, sleep is immedi. 
ately brought on. This sleep, like that produced by compression 
of any other part of the cerebral mass, is really a state of disease; 

and no more natural than apoplexy. Others, conceiving sleep, no 
‘doubt, analogous to this affection, ascribe it to the collection of 
humours upon the brain, during waking. This organ, say they, 
compressed by the blood which obstructs its vessels, falls intoa state 
of real stupor. An opinion as unsupported as the other. As long as 
the humours flow in abundance towards the brain, they keep up 
in it an excitement which is altogether unfavourable to sleep. Do 
we not know, that it is enough that the brain be strongly occupied 
by its thoughts, or vividly affected, in any way, to repel sleep? Cof- 


* The tissue of the eye His is not so opake but we may distinguish through 
them light from darkness: accordingly a lighted torch, in tbe room, hinders us 
from sleeping; For the same reason, day succeeding to night awakens us. 
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fee, spirituous: liquors, in small quantities; will produce: sleepless- 
ness, by exciting the force of circulation, and determining towards 
the brain, a more considerable affinx of blood. All, on the other 
hand, that may divert this fluid towards another organ, as copious 
pleedings, -pediluviuin, purges, digestion, copulation, severe cold, 
or whatever diminishes the force with which itis driven towardsit 
as inebriation, general debility, tends powerfully to promote sleep. 
{n ‘like manner, is it observed, that while it lasts, the cerebral 
mass collapses? a sign that the flow of blood into it is remarkably 
lessened. Aisa: me | | 

‘The organs of the senses, laid asleep, in succession, awake in 
the same manner. Sounds and light produce impressions, con- 
fused at first, on the eyes and ears; in alittle time, these sensa- 
tious grow distinct; we smell, we taste, we judge of bodies by the 
touch. ‘The organs of motion prepare for entering into action, 
and begin to act, at the direction of the will. The causes of 
waking operate by determining a greater flow of blood into the 
brain: they include all that can affect the senses, as the return of 
light and of noise with the rising of the sua; at times, they act 
within us. ‘Thus, urine, fecal matter, other fais accumulated in 
their reservoirs, irritate them, and send up, towards the brain, an 
agitation which assists in eral g slumber.  {labit too, acts 
upon this phenomenon, ason all those of the nervous and sensitive 
system, with most remarkable influence, There are many that 
sleep soundly amidst noises which, at first, kept them painfully 
awake. Whatever need he may have of longer repose, a man 
that has fixed the daily hour of his awaking, will awake every 
morning to his hour. itis as much under the controul of the 
will. It is enough to will it strongly, and we can awake at any 
hour we choose. | 

CLX. Of dreams and sdanutianwb nlite’ Although sleep implies 
the perfect repose of the organs. of sensation and of motion, some 
of these organs persist in their activity; which obliges us to ack- 
nowledge intermediate states between sleep and waking, real 
mixed situations, which belong, more or less, to one or to the other. 
Let us suppose, for instance, that the imagination reproduces, i in 
the brain, sensations it has formerly known, the intellect works, 
associates and combines ideas, often discordant, and sometimes 
natural, bringsforth monsters, horrible, or fantestic or ridiculous; 
raises joy, hope, grief, surprize or terror ; and all these faseies, 
all these emotions are recollected more.or less distinctly, when we 
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are again awake, $0 as’to allow no doubt but:that: the brain has 
been really inaction, during the repose of the organs of sense and 
motion. Dreams is theiname given to these phenomena,, » Some- 
times we speak in sleep, and this brings us a little mearer to the 
state of waking, since to the action of the brain is added that of 
_ the organs of speech. Finally, all the relative functions are capa- 
ble of action, excepting the outward senses. The brain acts, and 
determines the action of the organs of motion or speech, only ia 
consequence of former impressions; and this state,which differs from 
waking, only by the inaction of the senses is called somname 
bulism. er Ri ef jad TER 

On this head we meet with Surprising relations. Somnambu- 
lists have been seen to get up, dress, go out of the house, opening 
and shutting carefully all the doors, dig, draw water, hold ra- 
tional and connected discourse, go to bed again, and awake with- 
outany recollection of what they had said and done in their sleep. 
This state is always very perilous, For as they proceed entirely — 
upon former impressions, somnambulists have no warning from 
their senses, of the dangers they are near. Accordingly, they are 
often seen throwing themselves out of a window, or falling from 
roofs, on which they have got up, without being on that account 
more dexterous in balancing themselves there, as the vulgar be- 
lieve, in their fondness forthe marvellous. ER 

Sometimes, one organ of sense remains open to impression, 
and then you can direct, at pleasure, the intellectual action. Thus, 
you will make him that talks in his sleep, speak on what subject 
you choose, and steal from him the confession of his most secret 
thoughts. his fact may be cited in proof of the errors of the 
senses, and of the need there is to correct-them by one another. 

The condition of the organs influences the subject of the dreams.. 
The superabundance of. the seminal fluid provokes libidinuus 
dreams; those labouring under pituitary cachexies will dream of 
objects of a hue like that of their humours. The hydropic dreams 
of waters and fountains, whilst he who is suffering with an in. 
flammatory affection, sees all things tinged red, that is, of the. 
colour of blood, the predominant humour. | | 
- Difficult digestion disturbs sleep. If the stomach, over-filled 
with food, hinders the falling of the diaphragm, the chest dilates 
with difficulty, the blood, which cannot flow through the lungs, stag- 
nates in the right cavities of theheart, and a painful sensation comes 
on,as ifan enormous weight lay upon the chest, and were on the 
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point of producing suffocation: we awake with à start, to escape 
from such urgent danger’: this’ is what we call night-mare, ian 
affection that mayarise from’ other causes, hydrothorax, for :in« 
stance, but! which’ i te lt on ‘the difficult nl of Set 
through the lungs. 0 °° .P 

‘The intellectual faculties which ‘act in unies may tend us to 
certain ‘orders of ideas, which we’ have not Den able to compass 
While awake’) eit “elton ur ii penbiesiyes en à 

“Thus mathematicians’ have: accomplished't in rely the most com. | 
plex calculations, and resolved the most: difficult problems. ‘It is | 
easily anderstoody ‘how, ‘in the see of the outward senses, the sensia 
tive’ centre | must be: given up’ “altogether to the. combination 
of idéäs in whièh! it must’ work with ‘more energy: Tt is 
seldom that the détion of imagination on the genital organs, during 
waking, goes the A pi A emission : Nr is more 
common'in sleep: QT een (EL 

The human species is not the only one, that in Heed i is. duet to 
dgitations, which are generally compréhended under the name of 
dréains’#theÿ occur'in animals, and most in those, whose nature : 
is most irritable and sensible. ‘Thus the dog and horse dream more 


than the raminating kinds, the one barks, the other neighs in sleèpe 
Cows that are snékling their calves, utter faint lowings: bulls and +; 


rams seem goaded by desires, which they express ME AE by 
2 mig motions of their lips. 

- After what has been said of” sleep’ and Wiens: it will not Be 
difficult ‘to explain, why there’ ig so little refreshment of the powers, 
from sleep that is harrassed by uneasy dreams. We often awake, 
exceedingly fatigued with the distress’ of imaginary dangers, and 
the efforts we have made'to'escape them. 

We havé seen the’ ‘rélations of man, with the external warta; esta. 
blished by means of peculiar organs, which, through the intervénd 
tion of nerves, all centre inone; the chief ding essential seat of the 
function of which this chapter treats. As the phenomena of the 
sensations are brought about by the intervention of an unknown 
agent, and as like those of electricity and magnetism, they appear 
not to be subject to the ordinary laws of matter and motion, they 
have thrown open the widest field to the conjectures of ignorance, 
and the inventions of quackery, It. is for their explanation, that 
the greatest abundance of theories, and the wildest, have been 
devised, 


On the 23rd of December, it is not said in what year, a physi- 
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cian of Lyons, M: Petetin, was called. into a young, lady. of, nine- 
teen, sanguine atid robust. She! was cataleptic. ),/l'he Doctor em-: 
ployed) various’ remedies; and among others, one day, bethought. 
himself of pushing over the patient on her pillows. he himself fell. 
with her, half stooping upon the bed, and this,Jed; him to the, 
“discovery of the transport ofthe senses in the epigastrium, to the 
extremity of.the fingers.and,of the ,toes.”,, Luse:his owm pompous, 
and barbarous expressions, in announcing his discovery.. .Qur 
Doctor. goes on to tell, with all, gravity..bow,.putting.a bunon'the 
epigast rium of, the, patient, , she, perceived the taste, which was 
followed by motions,of deglutition: if; his sy, ordpis, to be, taken,, 
hearing, smell, taste, sightand, touch, were. all there : the outward 
senses, us for the time, completely, laid: asleep, To give an, 
air of credibility to the matter, he adds; that, she. saw;the inside. 
of her body, guessed. whatwas in. the. pockets, of hystanders, made, 
no mistake in the money in their purses: but the miracle Was,over, 
the moment they lapped the objects in a. silk stuff, a coat.of wax, 
_ or interposed-any other non-conductor. : finally, to put to proof 
the whole power. of faith in his readers, M. Petetin exclaims, Oh 
prodigy beyond conception ! wasia thought formed in ‘the brain 
without any sign of it in words; the patient. was instantly acquaint. 
ed with it.*”»,Fuyther details of so incredible a story eile be 
aléozethdvagnestinons, oh vd bolicos wees 
I should not have distur Bea the book of M; Petetin, se its 
peaceful slumber, among the innumerable pamphlets, which Mes. 
merism has brought into the world, if a. writer. on physiology 
had not been the dupe of this mystification, and had; not le 
from it, to write a long chapter on, the metastases of sensibility. . 
If we should be so unfortunate.as to be reproached by the rah 
of the marvellous, with pushing scepticism too far, we must make 
answer; that M. Petetin is the sole witness of, his miracle: that/it 
is impossible, from his relation, to know when or on whom the pro. 
digy took place; and that this zealot of magnetism might 
have invented this story to confound the unbelievers who ventured 
to turn into ridicule, his Sister on the  plesesiaity of the ‘human 
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CHAPTER VII 
ON mévéie 


mde This Chapter will treat only of the motions performed by 
the muscles under the influence of the will; : they are called muscles 
of locomotion, as it is by means of them, that the body changes its 
Situation, moves from one spot to another, avoids or seeks surround. 
ing objects, draws them towards itself, grasps them, or repels 
them. The internal, involuntary, and organic motions, by means 
of which each Fanction is performed, have, alvadYs been investis 
gated separately. 

The organs of motion may be distinguished into active änd 
passive: the formér are the muscles, the latter the bones, and all 
the parts by which they are articulated. In fact, when in conse- 
quence of an impression received by the organs of sense, we wish 
to approach towards the object that produced it, or to withdraw 
from it, the muscular organs, called into action by. the brain, con- 
tract ; hile the bones, which obey this action, perform only 
a secondary part, are passive and may be looked upon as levers 
absolutely inert. 

The muscles consist of bundles of fibres, always, to 4 certain 
degree, red in man; this colour, however, is, not essential to them, 
since it may be tied and the muscular tissue blanched by mas 
ceration or by repeated washing. 

Whatever may be the situation, the length, the breadth, 
thickness, the form or the direction of a muscle, it is formed ve a 
collection of several fasciculi, of fibres, enveloped in a cellular 
sheath similar to that which covers the muscle itself, and separates 
it from the surrounding parts. Each fasciculus is formed of the 
union of a multitude of fibres, so delicate, that anatomy cannot 
reduce them to their ultimate. division, and that the smallest distine 
guishable fibre is still formed by the juxta position of numerous 
fibrillæ of incalculable minuteness. As the last divisions of the 
muscular fibre completely elude our means of investigation, it 
would be very absurd to attempt to explain their minute structure, 
and after the example of Muys to write a voluminous ‘work on 
this obscure part of physiology. Shall we say, with the above 
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author, that each distinguishable fibre is composed of three fibril, 
le progressively decreasiug in size; with Leeuwenhoek, that the 
diameter of this elementary fibre is only the hundred thousandth 
part of a grain of sand; with Swammerdam, de Heyde, Cowper, 
Ruysch, and Borelli, that this primitive fibre consists of a series of 
globular, ibitigidel molecules ; with Lecat, that it is nervous; 
with Vieussens and Willis, that itis formed by the extreme ramifi - 
cations of arteries; with others, that it is cellular, tomentous, &c 
How is it possible tb speak, with any degree of certainty, of the 
nature of the parts of a whole which, from its extreme minuteness, 
éludes our most accurate investigations. To explain the pews: 
ména of muscular action,’ it is suflicient to conceive each fibre as 
formed of: a series of molecules of a peculiar nature, united toge- 
ther by some unknown niédium, whether that be oil, gluten, or 
any other substance, but whose cohesion is manifestly kept up by 
the vital power, since the muscles yield, after death, to efforts 
by which, during life, they would not have been torn; and such is 
. their tenacity, that they are very seldom ruptured. 

These fibres, which, when irritated, p ossess, in the highest degree, 
the power of shortening themselves, of contracting, However mi- 
Dute one may suppose them, are supplied with vessels and nerves. 
Tn fact, though ‘they are neither vascular nor nervous, as may be 
readily ascertained by cotiparing the balk of the vessels and nerves 
which enter into the structure of the muscles, with that. of these 
organs, and by attending to thé difference of’ their properties ; 
éach fibre receives the power*of contracting, from the blood 
brought to it by the arteries, and from the fluid transmitted from 
the brain, along the nerves. A cellular sheath surrounds these 
fibrille | (and the nerves and vessels perhaps terminate within it), 
others unite them together; the fasciculi of fibres are inclosed in 
common sheaths, and tHesd unite, in the same manner, into masses 
varying in size, and the union of which forms’ the muscles; fat 
seldom accumulates in the cellular tissue which connects together 
the smallest fasciculi :! it collects, in small quantity, in the intersti- 
ces of the more bdaGaePADIE fasciculi ; lastly, it is in rather 
greater quantity, ardund’ the muscle’ itself, AY lymph atic and: 
aqueous vapour fills these cells, maintains the suppleness of the 
tissie and promotes the action of the Sie whieh a bess of more 
consistence would have impeded: li 

The greater number of muscles terminate in bodies, in s yell 
round, of a brilliant white colour, that forms a striking contras 
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with the red colour of the muscular flesh, into which one. of their 
extremities is imbedded, while the other extremity is attached to 
the bone andis lost in the periosteum, though the. tendons are 
quite distinct from it. The tendons are formed by a collection of. 
longitudinal and ,parallel fibres; their structure is more compact 
than that of the muscles, they are harder and apparently receive 
neither nerves nor vessels; they consequently possess buta very, 
inferior degree of vitality ; ;, hence they are frequently ruptured by 
the action of the muscles. The muscular fibres are implanted on 
the surface of the tendinous cords, without being continuous with 
the filaments forming the latter; they join them in a different 
manner, and atangles more or less obtuse. i 

The tendons, in penetrating into the fleshy part of the muscles, ‘4 
expand, become thinuer, and-form thus the internal aponeuroses, | 
The external aponeuroses, independent of the tendons, though the 
same in structure, differ from them only in the thinness and 
greater surface of the planes formed by their fibres. At one time, . 
they cover a portion of the muscle to which they. belong; at ano. 
ther, they surround the whole limb, furnishing points of insertion 
to the muscles; they prevent the muscles and their tendinous cords 
from being displaced ; in a manner, direct their action and in- 
crease their power, in the same way asa moderately tight girdle 3 
adds to. the power of an athlete. | le 

We cannot admit, with Pouteau, that the LusAes of the limbs 
though applied to the bones by aponeuretic coverings, can become 

displaced, so as to form herniæ, ,When they contract ina wrong | 
position, some fibrille are torn, and. this gives rise to most of hoe, 

momentary and very sharp pains called cramp. I have, at present, | 
- before me,,the case of a young girl, in whont, the aponeurosis of 
the leg, exposed in consequence, of an extensive, ulceration, exfo- a 
liated from the middle and. fore part of the limb to the instep, 
This exfoliation was accompanied by a ‘displacement of the tibialis 
anticus and of the extensors of the toes; the leg is become de- 
formed, the motions of extension of the foot and toes are per- 
formed with difficulty, and will soon become impossible, when the .. 
exfoliation of the tendons follows that of the noTenT a which 
protected them fromthe air. , 

CLXIf. When a muscle. te, its fibres : are corrugated 
transversely, its extremities are brought nearer to each other, then 
recede, and again approach towards one another. These undulas 
tory oscillations, whichare very rapid, are followed by a slighter 


degree ofagitation ; the body of the muscle, swollen and harcencd 
inits decurtation, has acted on the tendon in which it terminates : 
the bone to which the latter is connected i is set in motion, unless 
other agents, more powerful than the muscle which is in action, 
prevent its yielding to that impulse. Such are the phenomena 
exhibited by the muscles exposed in a living animal or in man, 
when their contractions are brought on by the application of a 
stimulus. But these contractions, determined by external causes, 
are never so strong or instantaneous, as those which are deter- 
mined by the will, ina powerful and sudden manner. When an 
athletic man ance by illness, powerfully contracts the biceps 
muscle of the arm, this muscle is seen to swell suddenly, to stiffen, 
and to continue migttoh neds’ in that state of contraction, as long as the 
cerebral influence, or the act of the will, which determines it, lasts. 

Though the muscles manifestly swell in contracting, and though 
the limbs are confined by the ligatures applied round them, the 
whole bulk of the contractile organ diminishes ; it loses i in length, 
more than it gains in thickness. This is proved by Glisson’s exe 
periment which cons'sts in immersing the arm in a vessel filled with 
a fluid, which sinks when the muscles act. We cannot, hawider, 
estimate the diminution of bulk, by the degree in which the fluid 
sinks, since that effect is, in part, owing to the collapse of: 
the layers of the adipose tissue, which is compressed 4 in the muscu- 
Jar interstices. | 

A sound state of the vessels and nerves distributed to muscles 
is indispensable to their contraction. If the free circulation of the 
blood or of the nervous fluid is prevented, by tying the arteries or. 
nerves; if the return of the blood, along the veins, is prevented, by 
applyi inga ligature to these vessels, the muscles wil be completely 
palsied. By dividing or tying the nerves, the action of the muscles | 
to which they are distributed, is suddenly interrupted. The same 
effect may be produced by intercepting the course of the arterial 
blood, though ina less rapid and instantaneous manner; and i¢ 
is very remarkable, that it is equally necessary that the veins should 
be as sound as the arteries, to enable muscular action to take 
place. Kaaw Boerhaave ascertained , by actual Lexperiment, that 
when a ligature is applied to the yena cava, above the iliacs, para. 
lysis of the lower extremities is brought on, as when the aorta is 
tied, as was done by Steno in the same situation. And this is a 
Firth proof of what we have said elsewhere, of the stupefying 
qualities of the blood which flows in the reins. 
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'Phe irritability of the muscles destined to voluntary motions ig 
roportioned to the size and number of the nerves and arteries _ 
which are distributed to their tissue. The tongue, which of all 
the contractile organs receives the greatest number of cerebral 
nerves, is, likewise, that which, of all those under the controul of 
the will, has most extent, most freedom, and most variety of mo. 
tions*. The muscles of the larynx, and the intercostals, receive 
nearly as many, considering the smallness of these parts. 

CLXIIL. Of allthe hypotheses applied to the explanation of 
the phenomena of muscular contraction, that appears to me the 
most ingenious and the most probable, which makes it to depend on | 
the combinations of hydrogen, of carbon, of azote, and other com- 
bustible substances in the fleshy part of the muscle, with the oxygen 
_ conveyed with the blood by the arteries. i 

To effect this combination, it is necessary, not only that the 
muscle be supplied with arterial blood, and that oxygen come ia con- 
tact with the substances which it is to oxydize, but it is required, 
that a stream of nervous fluid should penetrate through the tissue of 
the muscle, and determine the decompositions which take place, as 
the electrical spark gives rise to the formation of water by the com- 
bination of the two gasses of which it consists. According to this 
theory, first proposed by Girtanner, all the changes which take place, 
during the contraction of a muscle, the turgescence, the decurta. 
tion and the induration of its tissue, its change of temperature de- 
pend on this reciprocal action of the elements of the muscular fibre, 
and of the oxygen of arterial blood. | 

Muscular flesh is harder, firmer, and more oxydized, according 
as the animal takes much exercise. We well know, what a diffe- 
rence there is, between the flesh of wild and of the domestic ani. 
mals ; between the flesh of. our common fow! and that of birds ac- 
eustomed to remain long on the wing ; in the former, it is white, 
tender and delicate, while, in the latter, it is tough, stringy, dark- 
coloured, carbonaceous, and ofa very strong smell, Respiration, 


* Itis scarcely necessary to repeat, that I am not speaking of those motions, 
more or less involuntary, performed by muscles which receive their nerves, in 
part or wholly, from the great sympathetics, Though the particular nature of 
these nerves has a remarkable influence on the organs to which they are distris 
buted, we find, that the general rule is almost without exceptions, for the heart 
aad diaphragm, which hold the first rank among the parts endowed with irritas 
bility, receive a considerable number of vessels and nerves, 
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of which the principal uge is to. impregnate arterial blood with 
the oxygen necessary to th, contractions of the muscular fibre, is. 
more complete, decomposes the greater quantity of. atmospherical, 
air, in those animals,that are naturally destined to most exertion.. . 
Those birds, which support themselves in the air by powerful and. 
frequent motions, have, likewise, the. most active. respiration. 
Athletes, who astonishus by the developement of. their muscular: | 
organs, and by the powerful efforts of which they are capable, alk; 
have, a very ample chest, a powerful voice, and very capacious 
Juags*, In running, as there isa considerable consumption ofthe - 
principle of motion, we pant, that is, we breathe ina hurried man . 
ner, that there may be the greatest possible quantity of blood 
oxydized to perform the contractions necessary to the exercise GE 
running, | is Sa: Oe ben pairs 
CLXIV.. Of the preponderance of the flexors over the exten= 
sorst.. The extensor muscles are, generally, weaker than the 
flexors; hence-the most natural position, that in which all the: 
powers are naturally in equilibrio, that which our limbs assume: 
during sleep, when the will ceases to. determine the vital infiux.to. 
the parts underits controul, that in which we can continue longest 
without fatigue, is a medium between flexion and extension,-a real: 
state of semi-flexion. te Mid eon ely 
Attempts have been made to discover the cause of this prepon-: 
derance of the flexor muscles over their antagonists. According 
to Borelli, the flexors being.shorter than the extensors of the same: 
articulation, and contracting equally, the former mustoecasion a 
more extensive motion of the limbs, and determine them towards à 
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* I never saw a very strong man that had not broad shoulders, which © 
indicatés a considerable developement of the cavity of respiration. If there be 
individuals that seem to be exceptions to this general law, it is that by frequent 
exercise, and by a laborious life, they have increased the natural power of. 
their muscles. This increase is seldom universal, but almost always limited to: 

értain parts which have been most employed; as the arms, the legs, or the 
shoulders, 
Ne à 7 mt d - : + 

+ The theory of the preponderance of the flexors is intirely my.own and was 
first proposed by me, in the collection of memoirs of the Medical Society of 
Paris, for the year VII, of the Republic (1799), - | 


+ Musculi flexores ej1sdem artieuli breviores sunt extensoribus, et utrique: 
_ æquè contrahuntur Prop, 130, de môtu animalium, 1: | 


state of flexion... Butitiss in the first: placé, incorrect to say, that 
“the flexors'aré shorter than the extensors ; sand, in the néxt place, 
if we are ta estimatey by the length of a dacrstlane ‘the extent of ino. 
‘tion that may be prodnced by its action, we ought notto measure 
the whole of ‘the: fleshy part, nor to include im the calculation, 
the tendinous cord which terminates it, but to consider the : length 
of its fibres, on which nino enirey the extent’ ‘of mod vs 
Vip WS Con cit 0.5 Cio) CE SR ©: LES RES 
* The dégree of decürtation of which a muscle is alate is oe 
baisses: to the length of its fleshy’ fibres}: as is the power ‘of 
contraction to the number of the fibrés. » Now, if the fibres of the 
flexors 'are in greater number than those of the exterisors it follows 
as a necessary consequence, that’ the limbs will be brought into 
a state of flexion, when the'principle of motion shall be distributed 
to them in ‘anc equal quantity s°and even though the ntmber ‘of 
fibres:should be the same in theflexors and ‘extensors, the limbs 
would: still bé: in a state of: flexion, ‘if thé fibres of the for. 
mer being: tra a made the parts move pri a ig 
apace.’ DÉPUTÉS D ak, anit, +70 apd verodaceo tat gt 
“Ifwe Dtsiistsie diferent parts of the bod the articulations 
of the limbs-and especially of the knee, the knowledge 6f Which'is 
of the highest importance in sitiderdenndiag: the theory of standing, 
it will be seen that the flexor muscles exésedthe ‘extensors,’ in’ the 
number and length of their fleshy fibres. If we compare the biceps 
cruris, the semi tendinosus, the semi membranosus, the rectus inter. 
nus, the sartorius, the gemelli, the plantaris: and the popliteus, 
which all concur in the flexion of the leg, to the triceps cruris and 
to the rectus, which extend the leg, ‘se shall readily’ understand 
that the fibres oftthese last are much shorter, and in smiller nums 
ber. ‘Those of the sartorius and rectus internus are the longest of 
all. the muscles employed in voluntary motion’; the fibres of the 
| posterior muscles'of the limbare not inferior in length to the fibres . 
of the muscles at the fore part. | 
Besides, the flexor muscles are inserted into the bones which they 
are to move.farther from their centre of motion. Infact, if theinser- 
- tion of the semi membranosus i is, situated nearly at the same height, 
the. sartorius, the, rectus-internus, the semi tendinosus, the: biceps 
aud the popliteus'are inserted lower than the extensors of the les. 
But this difference is particularly observable in thé plantaris ia 
cnet which terminate at the greatest parable distance from the 


-entre-of motion, and which act with a very long Jever* : lastiy; 
most of. these muscles depart much more than the extensors, froti 
.2 parallel direction to the bones of the leg.) We all know the 
curved line of the course of the sartorius, of .the rectus internus 
and semi tendinosus, by which the angle of their insertion becomes 
more favourable... ws vias? dé ries emo | 
The flexor muscles which, on their being firstcalled into action; 
are nearly parallel to the levers which they are to move, tend to 
become perpendicular to them, in \proportion jas. the motion of 
flexion is carried.on... Thus, the. brachialis; the biceps brachii, 
and the supinator:longis, the mean line of direction of which is 
nearly parallel to.that of the bones of the fore arm, when the 
flexion of this limb commences, become oblique, then perpendicu- 
jar to this bone, and. at last form with it the angle most! favourable 
to their action. The same applies t6 the flexors ofthe leg : the 
angle of their insertion becomes greater, the more.it bends on the 
thigh. The extensors, on the coutrary, are in thé most favourable 
state for action, at the moment when their contraction begins, in 
proportion as the extension goes on, they have a tendency to bes 
come parallel to the levers which they set in motion’; their action 
even ceases before the parallelism is complete, at the elbow by the 
resistance of the olecranon, and at the knee, by the numerous ligas 
ments and by the tendons situated towards the posterior. part. of 
the articulation. ph der abt ois fe Eenarendhenies ds 
_ The flexor muscles have, therefore, fibres of greater length and 
more numerous than those of the extensors. ‘They are inserted 
into the bones, at a greater distance fromithe centre of their mos 
tion, at an angle less acute and which increases in sizes as the 
Jimbs bend., The union of these causes gives:to the limbs’ their 
superior, power, and the greater. range of motion in these musé 
cles, is a consequence of the arrangement of. the articulating 
surfaces, which almost all incline towards the side of flexion.) 
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_* We may, in this respect, compare the gemelli to the supinator longus, the 
use of which is not limited, as was shewn by Heister, to the supination of the 
hand, but which is, likewise, a flexor of the fore arm, and acts the more power. 
fully, as its inferior insertion is at a gteater distance from the elbow joint, 
and as its fibres are the longest of all those -Of the muscles’ of the upper 
extremity, Fat ts a 
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_ This preponderance of the flexor muscles,varies according to the 
ifferent periods of life; in the fœtns,: the parts are all bent very 

considerably ; this convolution of, the young animal may be per- 
ceived from the earliest. period of gestation, when the embryo, of 
the size of a French bean, and suspended) by the umbilical cord, 
floats in the midst of the liquor amnii, in a cavity in which it, ig, 
more and more,confined, as :it approaches to the period of its 
birth... This excessive flexion of the parts, which was required to 
enable the produce of conception to accommodate itself to the 
elliptical shape of the uterus, concurs in giving to the muscles which 
produce it, the superiority which they retain during the remain. 
der of life. The new-born child preserves, in a very remarkable 
manner, the habits of gestation; but, in proportion as it grows, it 
straightens its body, and, by frequent attempts to stretch itself, 
shews that a just proportion is about to take place, between the 
muscular, powers. When the child becomes capable of standing 
erect, abandoned to its own powers, all its parts are in a state of 
semi flexion, it staggers and is unsteady on its feet. Towards the. 
middle of life, the preponderance of the flexors over the extensors 
becomes less apparent ; a man enjoys fully and completely his 
power of locomotion ; but, as he advances in years, this power for- 
sakes him; the extensor muscles gradually return to the state of 
comparative debility of infancy, and become incapable of support- 
ing the body, in a fixed and permanent manner. | 

CLXV... Vhe state of our limbs, during sleep, approaches to 
that of the fœtus, which according to Bufion, may be considered 
to be ina profound slumber. The cessation of sleep is attended in 
man, as well as in most animals, by frequent stretchings. We ex. 
tend our limbs forcibly, to give to the extensors, the tone which 
they require during the state of waking*. Barthez accounts, in the 
same way, for the manner in which the cock announces his waking, 
by crowing and flapping his wings. 

It may happen, in consequence of a morbid determination of 
the vital principle, that our limbsmay remain ina state of exten. 
sion during sleep, Hence Hippocrates recommends, that the state 


* Haller thinks that these extensions are intended to relieve the uneasy sen 
sations occasioned by a long continued flexion, Nunc quidem homines and ani 
malia extendunt artus, qéod iis feré conflexis dormiant, et ex eo perpetuo situ, in 
musculis sensus incommodus oriatur, quem extensione tollunt. (phenomena ex- 
pergiscentium, Elementa physiologiæ, tom. V, p. 621. 
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éf the limbs be carefully attended to, while the patient’sleeps, for, 
as he observes, the further that condition i is from the natural state, 
the greater the danger to be appretiended of the patient’sdife In 
cértain nérvous diseases characterized by a manifest aberration in 
thé distribution of the vital power, a continued state of extension 
must be considered a symptom highly dangerous; I have had se. 
eral timés occasion to observe, that in cases of wounds attended’ 
with Convulsions and tetanus, these alarming affections were ale 
nounced by the permanent extension of the limbs during sleep, be- 
fore a difficulty’ of moving the jovi could ala rise to sperm dr 
sion of their approach. 1 
Diséase and excesses of all vies Mlactie in the ee tes 
a relative weakness ‘that is very remarkable, hence we see con. 
valescents, and those who have been addicted to voluptuousness, 
walk with bending ‘knees, the more so as their debility is greater 
and as the force of the extensors is more completely exhausted. 
The flexion of the knees is then limited by that condition in which 
the tendons of the extensors of the leg act on the tibia, at an angle 
sufficiently great to make up for their diminished energy. * There’ 
exists a condition of the animal economy, in which all the muscular 
organs appear wearied with exertion) and the limbs assume indif- 
ferently any position. In this state, which is “always a very 
serious one, asit indicates an almost complete want of action in ‘a 
system of organs whose functions aré absolutely essential to life, 
a state to which physicians: have given the name of prostra- 
tion*, the limbs if unsupported, fall of their own’ weight, as if they’ 
were BLUE the trunk is motionless and supine.—The patient is 
incapable of changing his attitude, and yielding" to the weight of 
his body, sinks on the inclined’ plane formed’ by the bed, and 
seems very heavy to ‘those pe de sites to raise pins i vil 
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* Itis fa a as of the strength of, his patient, that the physician, 
in the treatment of disease, deduces the most instructive indications, Itiseems 
to me, that we ought to endeavour to characterize by specific terms, the diffe-" 
rent states of animal adynamia in different diseases. Our language, less fruit. 
ful in imagery than the ancient languages, will not easily ey these cha. 
racteristic. denominations, so useful in a science which should paint objects in 
their truest colours, in terms most approaching | to nature, Le will, therefore 
be necessary to have recourse to the Greek and Latin languages, and, perhaps 4 
give the preference to the latter, which is generally understood b those who. 


practise the art of healing. The application of this princi iple, to the different. 
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cause from his helplessness, he requires.to be. moved as! an finest 
substance, ett 
CLXVLI. Of the power of the ae we the pr of ssiaiielice 
that power. The actual power of the muscles is immensely great, 
seems to grow, in proportion to.the resistance which it meets with, 
and can never be estimated with precision. Borelli was guilty of a 
serious mistake, in estimating the force of a muscle by its weight, 
compared to that of another muscle, for, muscles, may contain 
‘cellular tissue, fat, tendinous parts, and aponeuroses, without 
being the more powerful. Their strength is always proportioned 
to the number of their fleshy fibres ; hence, Nature has. multiplied 
those fibres in the muscles which are intended for powerfal action. . 
And in order that this great number of muscular fibres might not 
add too much to. the bulk of the limbs, they are made shorter, 
by bringing near to each other their insertions, which occupy ex- 
tensive sufaces, whether aponeurotic or osseous... We. may, in 
general, judge of the power of a muscle, by the extent of the sure 
faces to which its fleshy fibres are attached; thus, the gemelli, and 
the soleus have short compressed. abner and lying: ahlignedys bee 
tween two large aponeuroses. nr 
If the force with which a muscle contracts, is pr annaiioned to 
the number of its fibres, the degree of decurtation of which it. is 
capable, and consequently, the range of motions which it, can 
communicate to the limbs, are proportioned to the length of the 
same fibres. Thus, the sartorius whose fibres are longer than any 
‘in the human body, is also capable of most contraction, and per- 
forms the most considerable motions of the leg. It is impossible 
to fix any precise limits to the decurtation of every particular 
muscular fibre; for,if the greater part of the long muscles of limbs 
lose little more thana third of their length, in contracting, the 


kinds of fever will prove its utility, and will, doubtless, be an inducement. to 
ettendit to all the classes of morbid derangements, 


In febre inflammatorià seu synocho simplici (angeio- vhs 
Oppressio viriume 


* tenicâ 
In febre re a seu ardente (meningo-gastric4) -Fractura viriums 
In febre pituitosâ, seu morbo mucoso fadenqieuinges) Languor virium. 
In febre putrida ( adynamica) fg derbi ot HS Prostratio viriums 
In febribus malignis seu atactis — . Ataxia virium. 
In febre pestilentiali (adanoumbts cas) . Sideratio virium. . 


The first term which is easily turned into French, expresses, with much prez 
cision, that condition in which the living system, far from being deficient.in 
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circular fibres of the stomach which, in its greatest dilatation, form 
circles nearly a foot in diameter, may contract, to such a degree, 
when this organ has been long empty, as to form rings of scarcely 
aninch in circumference. Incases of extreme elongation or con- 
striction, does the change that takes place, affect the molecules that 
form the muscular fibre, or the substances which connect them 
‘together, or does it affect, at once, both the fibre and the parts 
by which these fibres are united together? . te 
However great the power of the muscles may be, a great part of 
this power is lost, from the unfavourable dispgsition of our organs 
of motion; the muscular powers, almost always, parallel to the 
bones which they are to move, act with the more disadvantage 
on these levers, as the mean line of their direction is further 
from the perpendicular, and is nearly parallel to them. | 
The greater part of muscles are, besides, inserted in the bones, 
very near their articulations or the centre of motion, and move 
them as levers of the third kind, that is, are always placed between 
the fulcrum and the resistance; by multiplying thus, in. the animal 
machine, the levers of the third kind, Nature has lost in power, 
but has gained in strength, for, in this kind of lever, the power 
moves through a very small space, but makes the resistance move 
through a very considerable one. Besides, ,the fleshy fibres, in 
shortening themselves, do not act directly on the tendon in which 
the muscle terminates, these fibres generally join, in an oblique di- | 
rection, the aponeurotic expansion formed by the tendinous cord, 
as it penetrates into the muscular mass; now their action being 
exerted in a direction more or less oblique, is decomposed and 
none is advantageously employed, but that which takes place in 
the direction of the tendon. The muscles frequently pass over 
several articulations, in their way to the bone which they are to 


strength, is encumbered by its excess and is oppressed by its own powers. It 
might, with slight modifications, be applied to all the kinds of phlegmasias and 
active hemorrhages. 

The second denomination, not so easily translated, expresses the sense of ge- 
neral-contusion and bruise, of patients labouring under bilious fever (meningos 
gastrica ) complain all over their limbs, ; | 

This sensation is, likewise, it is true, experienced in pituitary fever, but this 
is more particularly characterized by languor and loss of strength, The same 
isto be observed in many patients of a phlegmatic temperament, 

The prostration, which isso remarkable a character of putrid fevers, and in 
Consequence of which they are called adynamie, is easily recognized by the 


. 


move ; a part of their power is lost, in the different degrees of 
notion on each other, of the parts on which the bone rests into 
which the muscles are inserted. All these organic imperfections 
are attended with an enormous misapplication of power and with 
a waste of the greater part of it, It has been reckoned, that the 
deltoid muscle employs a power equal to 2568 pounds to over- 
_ come a resistance of 50. We are not to imagine, however, that 
there is a loss of 2518 pounds; for the deltoid muscle acting both 
on the shoulder and on the arm, about one half of its power is em- 
ployed on each of these parts; hence it is said, that in estimating 
the whole power of a muscle, one should double the effect pro- 
duced by its contraction, its action being applied, at the same 
time, both on the weight which it raises, or on the resistance which 
it overcomes, and on the fixed point to which its other extremity 
is inserted. 

Ifthe muscles were quite parallel to the bones, they would be 
incapable of moving them, in any direction. On this account, Na- 
ture has, as much as possible, corrected the parallelism, by re- 
moving, as we shall see, in speaking of the osseous system, the 
tendons from the middle line of direction of the bones, and by aug- 
menting the angles at which they are inserted into them, either by 
placing, along their course, bones which alter their direction, as 
the patella and the sesamoid bones ; by increasing the size of the 
articular extremities of the bones, or by pullies, over which the 
tendons or the muscles themselves are reflected, more or less 
completely, as is the case with the circumflexus palati and the ob- 
turator internus. 

Nature has not, therefore, neglected mechanical advantages as 
much as one might be led to imagine, on a slight examination of 
the organs of motion. And ifit be considered, that in the different 
conditions of life, we do not require strength so much as rapidity 


total cessation, or by an impaired condition of all the functions performed bv 
muscular organs, as voluntary motion, respiration, circulation, digestion, the 
excretion of urine, &c. 

The disordered condition of the vital powers characterizes the ataxiæ; there 
is considerable irregularity in these fevers, with a very anomalous course of 
symptoms. In this point of view, one might compare it to several kinds £ 
nervous disorders, 

Lastly, the word syderation appears to me to ‘express, very forcibly, that 
sudden and deep stugor which overwhelms patients seized with the plague of 
the East, 
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of motion, that the power might-be.gained by increasing the num 
ber of fibres, while it was impossible to obtain-velocity, by any 
other means than by employing a particular kind of lever, and that, 
in short, to give our limbs the most advantageous form, it was 
necessary that the muscles should be aprilied tothe bonés, «it will 
be confessed, that in the arrangement of these organs, Nature, in, 
frequently, sacrificing power to quickness of motion, has couci« 
liated, as much as bee} sung these two almost AO 
clsmehtes ron att « h da sr Ty 
: Though the lever of the third kind is that wvst: paper eme 
phil in the animal economy, the two other kinds of lever are 
not altogether excluded from it; there are even limbs which repre- 
sent different levers, according to the muscles which set, them in 
motion ; thus, if we take the foot as an instance, it,will present us 
with levers of every kind, The foot, when raised from the ground 
and held up and raised towards the leg, forms a lever of the first 
kind; the fulcrum isin the articulation and separates the, power, 
which is at the heel, from the resistance which is at the tip of the 
foot that points downwards; if this end of the foot rest. on 
the ground, and ifwe stand on tip-toe, they are changed into levers 
of the second kind; the power continues at the heel, but the fal. 
¢rum is removed ie the other extremity ofthe lever, and. the re. 
sistance to the middle; and this resistance is very considerable» 
since the whole weight of the body rests on the articulation of the 
foot with the leg. In standing on tip-toe, the muscles of the calf 
of the leg become prodigious/y fatigued, though their action is as- 
sisted by the most favourable lever*, adapted to the greatest resis- 
tance which nature can oppose to herself, : Lastly, the foot 
moves as a lever of the third kind, when we bend it on 
the slegiy ii Gi fads 3 x a PTT 
-CLXVIL. | What is called the fixed point, in the action of mus- 
cular organs, does not always deserve that name. Thus, though 
it may be said, very correctly, that the greater part of the muscles 
of the thigh have their fixed point in the bones of the ‘pelvis, to 
which their upper extremity is attached, and though they move 
the jeans on the ilia which are less RER vas when the thigh is 
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* Of levers with arms of unequal length, that of the second kind is the most 


favourable, since the arm of the power is uniformly longer than that of the on 


sistance, 


+ 
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fixed by ‘the action of other musclés, these move the: pelvis: on the 
thigh, and that) which was) the ‘fixed. point, becomes moveable: 
The same applies to the other muscles of the body, so that the 
fixed point is merely that ‘which, generally, is a fulcrum’ td the 
muscular action. : This necessary fixed state of one of the bones, 
to which is attached one of the/extremitiés of a muscle! which we 
wish'to contract, renders itinecessary, ‘in performiug the slightest 
motion, that several muscles ‘should be ‘called into ‘action, which 
implies avery complicated mechanism. Nothing is easier to prove. 
Suppose a man stretched on the ground or lying on his’ back’; if 
he wish to raise his chead, it will bé necessary that his chest’ bes 
come'the fixed poiüt of action» of) the sterno cleido mastoideis 
whose'office it.is to perform this'motion. - Now, in order that the 
pieces forming this osseous structure may remain motionless; it will 
be required, that the chest should be fixed by the action of thé ab. 
: dominal:muscles which, on. the: other hand, ‘have’ their fixed point 
in the ‘pelvis that 5 itself fixed ‘inits place, by the contraction of 
the: glutæi muscles.’ It: was ontthis principle that Winslow first 
suggested, that in reducing a hernia; the patient should be! laid in 
an horizontal posture; with injanctions.not to raise his heady that 
the abdominal musclesibeing relaxed, their different onsale might 
yield more easily tothe reduction 58 the parts. : 

In case the two opposite points to which the extremities: cof a 
musclé are attached, are equally moveable, they approach towards 
each othérsduring the contraction of the muscle, by making them! 
move through equal spaces. ‘These spaces would not be equal, if 
_the mobility were different.:’ Each muscle has'its antagonist, that 
is, another muscle whose action is directly opposed to it. 'Thus,’ 
theflexors balance the action 6f the extensors, the adductors perà 
forni motions different from-those: of ‘the abductors.» When two: 
antagonizing musclesiof equal power act, at the same time, on: af 
part equally môvéablé; in ‘every direction, the opposite powers’ 
neutralize each other, and the part remains motionless. If there is 
a difference in the degree of contraction, the part is directed to- 
wards the.muscle whose contraction is the most powerful, if the 
opposition, »is not direct, the part follows a middle, direction, .be., 
tween the'two, powers which! moverit.°: Thus, the»rectus externus: 
muscle of ‘theleye is not antagonized by the rectus inferior; ‘hence! 
when these two muscles ‘ come. to contract, at the same time, the! 
eye is not carried downward or outward, but at once “downyiaid, 
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and outward; it is then said to move in the diagonal, of a pa 
rallelogram of which the sides are represented.by the muscles in 
action. | | TE | Op aeñg | 

CLXVIIT. Of the nature of muscular flesh., I shall not 
speak, at present, of the manner in which the muscles receive nou. 
rishment, by retaining within the meshes of their tissue, the fibrina 
which the blood conveys to them in such quantity, that several 
among the ancients and moderns have called the blood, ‘ liquid 
flesh ; an expression at once forcible and correct, since all the 
organs are repaired and grow, by the solidification of its different 


_ parts. Haller first observed that most of the »muscular arteries 


were very tortuous in their course to the muscles. ‘This disposi- 
tion which cannot fail to slacken, very considerably, the course of 
the blood, favours the formation and the secretion of the fibrous 
element which the muscles appropriate to their own substance, and 

to which it bears so strong an affinity... Motion influences, in a. 
very remarkable manner, this nutritive secretion. |The muscles 
that are most in action, uniformly, acquire the greatest size and, 
strength; ifleftin a state of complete inaction, they become ex 
ceedingly reduced in size, from the suspended secretion of the 
fibrinous principle. Muscular motion promotes, very remarka-) 
bly, the circulation and the distribution of all the fluids. The flow. 
of venous blood, after bleeding, is never copious, unless the muscles 
of the fore arm are made to contract, by making the patient. 
hold the lancet case, and desiring him to move it round in his, 
hand. | 

The chemical nature of the muscular fibre i is nearly the same as 

that of the fibrina obtained from the blood*. Like the latter, it 

contains a great quantity of azote, and is, consequently, very much, 

animalized and exceedingly putrescent. _ It is from muscular flesh, 
that M. Berthollet obtained, in considerable quantity, the peculiar, 
animal acid, called by that chemist, the zoonic acid.. lastly, the 

element of the blood, by means of which the muscular flesh is 

| sj 6 | | 


* Nothing can prove, in a more complete manner, the essential difference bes 
tween the fleshy parts of muscles and their tendinous and aponeurotic parts,” 
than the chemical analysis of these organs, The tendons.and aponeuroses may ! 
be completely resolved into gelatine, by long boiling, which, on the contrary, , 
P irches the muscular flesh, by exposing the fibrina, in consequence of the melt— 

ing of the fat, of the cellular tissue, and of the ip ae juices in which it is. 
enveloped, , ae - 


>. % 


repaired, filrina,tis already, imbued, with witak properties, ‘even 
while,it yet dows im a state of combination with the othen parts of, 
the fluid, : This fibrina, extracted from the blood.and subjected 10: 
the galvanic influence, is distinctly seen to quiver and contract 
under that influencel’ At what perioddoes this substance acqiire . 
the: power of contracting? itis, doubtiess,at, the moment when it, 
becomes! organized, in: passing: from) the liquid tu the solid state. — 
What relation does there exist, between ihe organization, of mate: 
ter and the vital properties with whieh it is endowed This ques- 
tion cannot be answered, io the, preseut state of our physiological 
knowledge. oth he Hans vrevsobn oot abet TON NAN vedi” f 

GLXEX. A Professor of Anatomy in the. University.) of Bo... 
logna, Galvaui, was one day- making experiments on. electricity. à 
ln the Jaboratory, not far, from: the machine, lay some, skinned 
frogs, of which the limbs were convulsed every time a spark was. 
taken. Galvani, struck with the phenomenon, made it a subject. 
of inquiry,.and found that metals, applied to the neryes aud to | 
the muscles of these animals, determined quick and strong cone 
tractionss when they were disposed ia.a certain manner. He gave 
the name of Animal Electricity to this set of ne w phenomena, from 
the analogy he thought he perceived between its effects and those 
of electricity., The discovery was made public: many scientific 
men, chieily those.of Ltaly, and Volta among others, were eager to, 
make additions to the labours of the inventor. ‘Phe medical Sos 
ciety of Edinburgh thought it right to take this point, of, physio- 
logy as the subject of one of its annual prizes, which was adjudged 
to the work of Professor Crève of Mentz, in which the term 
metallic irritation 4 ritamentum, metallorum), is substituted to 
that ef animal electricity. _, Thisnew expression, is essentiall y bad, 
since it implies that,irritation by metals, can, alone: determine the _ 
yalvanic, phenomena, when charcoal, water, and, many other sub= 
stences produce them as well, The term of auimal electricity has 
been also laid aside, notwithstanding, the great analogy between 
the effects of electricity and those of galvanism,, aud this last name 
has been, preferred, which applying. equally to. the whole of 
the phenomena, immortalizes the name of the first, observer eae odh 

‘To produce the galvanic phenomena, it is necessary to esti blish a | 
communication between two points ofjaserics of nervous andmuscu- 
lar, orgaus. ln this way, there is formed avircle of which one arcis 
composed of the animal parts that are subjected to the experiment; 
while the other arc.is represented by the instruments of excitation, 
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which consist commonly of several pieces, some of them placed un. 
der the animal parts, and called supports, and’ the others, by which 
the | ‘communication | His, nag is Sestablighedy: nuire commu- 
Nicdtors, 102 69 | Ga | 

© To forma dip ts galvanic one take the. ag of a tog 
stripped ofits skin, detach the crural nerve down to the knee, and 
apply ition a plate of zinc; let the muscles of the leg lie on a 
plate of silver, then complete the are of excitation and the galvanic 
circle, by establishing a communication between ‘the two supports 
“with an iron wire, or copper, tin, or lead: at the moment of touch. 
‘ing the two supports with the conductor, a part of the animal are 
formed by the muscles of the leg, will be convulsed. ‘Although 
this arrangement of the animal parts, and’ of the galvanic iustru- 
ments is the one most favourable to the production of these pheno- 
metia, there is room for varying a good deal the composition of 
the animal arc and the arc of excitation. Thus, you obtain con- 
tractions, by placiag the two supports under the nerve, and Jea- 
ving the muscles without the galvanic circle; which proves, that 
the nerves essentially constitute the animal arc. To conclude, the 
galvanic circle may be entirely animal: for this purpose take a 
very lively frog, that is to say, one enjoying strong contractility : 
after insulating the lumbarnerves, present these nerves to the thigh 
of the frog; at the moment of contact, the limb will be convulsed: 
Professor Aldini is the first author of this experiment, which is 
really one of the most curious, as it leads more directly to the 
explanation of the influence of nerves on muscular organs. 

There is no need that the nerves be untouched to allow the con- 
tractions, they are observed, when these organs are tied, or cut, 
provided there be simple contiguity between the two ends édité by 
the section. This shews that no rigorous conclusion must be 
drawn from.what happens in galvanic phenomena, to what takes 
place in muscular action, since it is enough that a nerve in man be 
cut or compressed by a ligature, to take from the muscles to 
which it is sent, the faculty of moving. I have, however, observed 
that disorganizing, by a strong contusion, the nérve which forms 
the whole or tibtoly a part of the animal arc, Rs or‘at least 
greatly impedes the galvanic current, : ” te, 

The epidermis obstructs galvanic action: which alweiys is faint 
ju parts so covered. When it is moist, thin, and delicate, the 
interruption is not complete, and hence the possibility is inferred of 

“making on one self the following experiments :— | 
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Lay upon ibe tongue a plate of silver, and'a plate of zinc.bes. 
neath; let their edges touch, and you will feel a sharp taste with; 
a slight quivering.” “Apply upon the eyes two. pieces of different, | 
metals: make them. communicate and you will perceive, sparks., 
Puta piece of silverin yourmouth; and a. piece of tin into your, 
anus; or copper.or any other metal: connect them, with an iron, 
wire: the Jong hollow muscle which, reaching, from the mouth to. 
the anus forms;the base of the digestive canal, feels, a considerable 
shock: this hasibeen carried the length of exciting a. gentle pur- 
ging, accompanied with slight ‘cholic.,, Humboldt, after. detaching) 
the epidermis: from : the napeñof the neck and the back, by two. 
blisters, had metals applied tothe partslaidibare, and felt in each, 
sharp prickings, accompanied withia sero-sanguineous ¢ excretion, at: 
the moment of communication. 41: 1:01 | 

» You, ‘may construct: the varc of: extition, with fer ue mt 
mél or two, or even one; with alloys, amalgams,or. other metallic. 
and, mineral sommier nets with carbonaceous substances*, &c. 
and it is observed, that metals-which are, m general, the most. 
powerful exciters; provoke contractions with. the greater success 
the larger surface they present. The metals have more or less 
power of excitation: thus it'is found that zinc, gold, silver, and 
tin, hold the» first rank, then copper; lead, nickel, antimony, . 
&c, without any apparent relation between their different degrees: 
of exciting. power and their ME eo as their weight, 
malleability, Seni iv) % oe sity eri 

CLXX. Galvanic susceptibility: à is! atten sven irritability 2 
it is exhausted by,too long exertion ;;and returns when the parts 
are left for a time in repose. Dipping the nerves and musclés in 
alcohol or opiate solutions, weakens and even will extinguish this 
susceptibility,in the same manner, no doubt,asin the living man, the: 
immoderate use of the same substances, benumbs and paralyzes the 
muscularaction, Immersion in oxygenated muriatic acid restores: 
to the exhausted parts the power of being affected by the stimulus.: 
Humboldt has observed that the season of spring, as well as 
the youth of.the frog, was favourable to the production of the phe-, 
nomena, and that the fore-feet of these creatures with which the 
male fixes himself on the back of the female, by pressing her sides, 


* I employed successfully, in the winter of the year VII, pieces of ice 
both as supports, and as communicators, 
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are more efcttable that the hind fects whilst. LE thé | ‘Other ‘sex, 
it is the hind feet that” aré théniost fistepeibte®! M. Hallé ascer- 
tained, by ‘experiments madé at thé “School of Medecine in Paris, 
that the‘muscles of aniniats. killéd’by répeatéd shocks’ of an eléel' 
trical battery, receive ah inérease 6f galvanie! Susceptibility 5 that 
this property” “subsistss” WithouPalteration, in animals dead“ of 
asphyxia’ or killed by rer oi" in mercury, ‘pure! hydrogen gas,’ 
carbonated hydrogen, “oxygenated muriatic acidy and sulphure.’ 
ous acid ‘gasses, “BY strangulation, by! brivation of’ air im an ex- 
hauisted receive? ; that itis weakened after sulfocation by drowning, 
by Sulphuéeted AY Roper ‘afoté) and ammoniacal gas, and absos' 
lately’ destroÿed by'sulfocation in the vapour of charcoal,’ Spring’ 
‘is the season “in Which’! galeanie? experiments succeed! best, "an: 
excess of life seems, at that time, to animate all beings it'is'ae-' 
cr ditigly At this" ébéch} that the oa mit of pets are! sa 60 
in the reproduction OF therrkeeile 1 SRG GP) po eat ers 

SCLXYRE Galvatiic see disappear in the muscles 6f 
warin- bléoded*animals, asthe vital 'warmth goes off. Sometimes’ 
even, when théirlifethas ended? fii’ convulsions, their contractility’ 
is gone) though there be still warmthy as if this vital property were’ 
exhausted by the convulsions ” of oddity Tn othe -cold-bloodedy 
susceptibility is more permanent: long after séparation from the 
body, and°even’ to the moment when’ putrefaction begins, the 
thighs of frogs arevaffected by ‘galvanic excitation; no ‘doubt’ be. 
cause, in these animals, irritability is less intimately connected! 
with respirationy because ilife is less one, is moré divided among 
different’ organs ‘which ‘have: less! need of action’ on reach other to’ 
produceits phenomena.s? grigqi 0e en mt: Btu a 

‘Contractility is then, as T have hewitt in another work,'t60 a sedans 

in the humaw body, toenable usto dérive from galvanic ek iditansity 
on it, after death, any'light on the greater'or less weakening of 
this vital property in different diseases. Those authors who have 
maintained that galvanic “susceptibility is sooner extinct” on the 
bodies of those ‘that die of scorbutic affections, than of those that 
die of inflammatory diséases, have suggested “a! probable con- 
jecture, which ann HT be phi On” ot 
riment: | , ASE ui 

Dr. Pratt Professor in the University of Kiel, who, next to Hum- 
boldt, is of all the scientific men of Germany he who has attended 
most successfully to experiments on galvanism, has had the good- 
ness to communicate to. me the following facts: 
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© "The galfanicchain produces sensible actions,that is to say, com 
tractions\only at the moment in-which it is completed, by establish- 
ingia communication amongits parts. ‘After itis made, that is, during: 
the time that the’ communication remains, all appears tranquil ; yet 
the-galvanic action is not suspéndeds In fact, excitability appears 
singularly increased or diminished in the muscles that have been left 
long in the galvanic chain, acéorditig to the variations of: the recis 
procal situation ofrthe associated metals." If the silver have, been 
applied to'the nerves and the zinc to the muscles, the’ irritability 
ofthese is increased in proportion to the time they have remained 


‘mothe *chain.’ By this means, you'may revivify,, in. some sort, 
frogs’ thighsy which will afterwards obey aminfluence that was no 


fonger sufficient’to excite thems: oBy® allotting the metals diffe- 
rently, applying the zinc to the nerves, and they silver tq the 
ihilscles, the opposite°effecti takes place, the muscles which were 


‘introduced into the chain withs the, liveliest irritability, seem! 


ehtirély paralyzedyif they haveremained long in that situation. | 
This difference depends, very evidently, onthe direction of the 
galvanic fluid, determined towards: the ‘nerves or towards! the 
muséles; according to the-arrangment of the metals. : Etis of im- 
portance’to be known for ‘the application of galyanism to the 
treatment of disease. Where the object is to revive enfeebled 
irritability, it is better to employ: the ‘tranquil and). persranent 
influence of ‘the closed galvanic chain, by distributing the silver 


and zinc, so that the silver shall be nearest: to’ the origin of the 


nervés, and°the zinc upon the muscles of which it is wished to 
re-excite the torpid or suspended» action, than to employ that 
sudden influence, which, in an instant, excites and is gone. Pro- 
fessor Pfaff told me, he had treated successfully a hemiplegia, by 
placing silver within: the mouth, and a plate of zinc on the para- 
lyzed arm; at the.end of 24 hours of uninterrupted communica. 
tion, the limb could already exert some slight motions. To dimi- 


: pish, on the? other hand, the irritable energy in many spasmodic, 


affections, you must invert the applications of the metals, place the 
zinc as near as possible to the the central extremity of the nerves, 
and the'silyer on their superficial terminations. ison 

 CLXXU. Apparatus of Volta, or galvanic pile. Curious to 


ascertain the relation apprehended by several Natural Philoso- 


phers; between electricity and galvanism, M. Volta invented the 
following apparatus; which is described, as well'as the effects it 
produces, in a memoir presented by him to the Royal Society of 
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London. Thesereffects shew the most striking analogy between 
these two orders'of phenomena, as will be seen by: a succiat view 
of them. Räise'a pile, by laying successively, one above another, 
a plate of'zinc, a piece of moistened paste board, a plate of. silver > 
then a secoiid! plate of zinc, &c/till the pile is several, feet highs 
for, the effects are stronger the: higher, itis: then, toueh, at once, 
the two extremities of the pile with the same, iron wires: at the 
instant of contact; a spark is seen-at the extremities of the: ‘pile, 
and oftenjatthe same time; lumindns. points, -at-different: heights, 
in°places:where the zinc and silver! touch. Tried: by the: electro. 
meter of M. :Coulomb,: the extremity:of the pile, which answers 
to the zinc, appears positively -electnifièd :| that: which jis formed 
by the silver gives, on ‘the Yih tga of: negative elec~ 
tricity: CERCLE ve 29e af) ot curfr rite jen, Chtéoi 

” If'after wetting both hands; by dipping veuf Why segues or). still 
better, in a! saline isolutiün, youstouch the two extremities of the 
pile, you feel, in the joints ofethe des and’ mer a shock: sg , 
lowed by oan unpleasant pricking.» 197 10 

This effect may be felt by several persons: holding sini as in 
the Leyden experiment; it isthe moressensible, the composition 
of the chain being in other respects the same, as the chain consists 
of fewer people, and as they are better insulated. 

“Notwithstanding this great resemblance of the effects of galva- 
nism to those of electricity, it differs from it essentially in-this, 
that the voltaic pileis constantly electrifying itself spontaneously, 
that its effects seem increased, the more they are excited, and are 
speedily renewed in’ greater strength, -whilst the Leyden phial, 
once discharged, requires to be electrified anew... This loses, 
moreover, by damp, its electrical properties, whilst those of the 
pile remain the same, though water is running on all sides, and are 
quenched only by entire immersion in that fluid. | 

- If you introduce into a tube filled with water, nid: etre 
closed with two corks, the extremities of two wires. of the same 
metal, which, at the other extremity are in contact, one with the 
summit and one with the base of the galvanic pile, these two ends | 
when brought within the distance of a few lines, nndergo manifest . 
changes, at the moment of touching the extremities of the pile. 
The wire in contact with the extremity which answers to the zinc, 
becomes covered with bubbles of hydrogen gas; that which touches 
the extremity formed by the silver, becomes oxydized. Ifthe ends. 
of the wire dipping into the water, are brought into contact, all 
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effect ceases: there is no disengaging of bubbles on oue ‘ ide noe 
oxydizement on thé other. «The'platésiof zine and silver become 
alike oxydized in the» pile, ‘but onlÿ on the surfaces which touch 
the moistened Faso nl rl us or HR et at wi onthe Xe 
site surfaces, &c. | 2 V3 | 

- Facts so singular could not but awaken the attention of all na- 
tural philosophers. | Accordingly, there was great eagerness, every 
where, torepeat and verify these first experiments, to vary and to 
extend them, and to rectify the errors into which their authors 
might have fallen. Lastly, it has been attempted to explain the 
manner in which the FPE acts FAI A yt of sig Sai 
gas and in oxydizement. 10 UE ts a A Bi | 

M. Fourcroy ascribes this fhenomenon to the PARTS of 
water by the galvanic fluid, which abandons the oxygen to the wire 
that touches the positive entrant of the apparatus, then conducts 
the other gas, in an invisible manner, to the extremity of the other 
wire, where it allows it to escape: and this opinion, supported 
by many experiments detailed in a Mémoir presented to the Na- 
tional Institute, is the most probable of all that have hitherto been 
_ suggested. 

The galvanic pile 1 has been employed, with effect, to produce 
with more energy, ak ES contraction. If you place in the 
mouth of an animal, fresh killed, a conductor attached to one of 
the poles or extremities of the pile, and insert into the rectum, 
the conductor connected with the other extremity, you observe 
contractions so strong, that the whole body of the animal quivers 
and is agitated, the eyes roll in their sockets, the jaws strike 
against each other, and the tongue is thrust out, ‘The same effects 
take place after decapitation of the animal. These experiments 
have been repeated on the bodies of persons executed by the guil- 
lotine: by applying to the neck, the head that had been separated 
from it, and applying to both, conductors connected with the pile, 
effects have been produced, which seemed at first miraculous. 
There are few muscles that retain, longer than the diaphragm, 
their sensibility to the galvanic action; in the heart, and the intes- 
tines it isthe same. I know not why the internal muscles have 
been held by many authors to be insensible to this kind of excita- 
tion. I have seen them constantly obey it, and many experiments 
made publicly it in my lectures, have He afforded mé th res 
sulé. 
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ÆCLXXIIL Inthe first edition, of this work.the article galvan. 
ism ended here. , Since its publication, there has been an accession, 
of new facts. to those already known... | Volta came to Paris: he 
gave an exposition of his doctrine, in several memoirs read before 
the National Institute of France,and he repeated before a committee, 
the principal experiments on which itis founded, , They have ap- 
peared so conclusive, that the theory of this illustrious philosopher 
has been unanimously: adopted, and at this. day, all. men, of science 
admit the entire identity of the phenomena of galvanism, and those 
of electricity... Certain bodies, therefore, in nature, and. especially 
metals, possesses the property of electrifying themselves, that is to 
say, of producing the greater part of the phenomena which denote 
the accumulation of electricity.in a body, such as Vaste sparks, 
irritations, &c. merely hy contact, 

It may be thought that, galyanism, being only : a new form of 
electrical action, ought to be confined to books of natural philoso- 
phy: and in fact, in the present state of things, it belongs rather to 
the physico-chemical sciences, than to those of the animal economy. 
However, the galvano-electric. irritation produces on our organs; 
effects more decided than the ordinary effects of electricity. It 
seems to have more. intimate relations with them: accordingly, it 
_has been endeavoured to bring it into use in the treatment of dis. 
ease. The experiments made by M. M. Halle and, Thillaye, 
prove that the effects of the pile penetrate, and affect the nervous 
and muscular organs, more deeply than the common electrical ap- 
paratus; that they provoke lively contractions, strong sensations 
of pricking and burning, in parts. which disease renders insensible | 
to electrical sparks, or even shocks, À man whose muscles of the 
left side of his face were all paralysed, found no effect from the 
electrical shock. He was exposed to the action of a pile of 50 
plates, by communications, through chains and metallic exciters, 
of the two extremities of the pile, with different points of the cheek 
affected. At the moment, of contact, all the muscles of the face 
became convulsed, with heat, pain, &c. . These endeavours repeat- 
ed, during more as six months, have, by degrees, brought back 
the parts to their natural state. 

Dr. Alibert hasapplied galvanism with still more decided suc- 
cess, to a priestattacked with hemiplegia. db his patient, who lay 
iu the; wards of the Hospital of St. Lewis, has recovered the use 
of the palsied side, sufficiently to walk, almost without assitance, 
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aiid to use his right arm as he wants it. The treatment.has gone 
on for several months; the pile employed consisted of fifty plates 
of zinc and copper. I am trying the same apparatus upon a 
Swedish officer, for incomplete deafness, which has hitherto resis- 
ted ali known applications, administered in different parts of Ger- 
many, Strong electrical shocks, recommended by Hufeland, had 
dispelled, in great measure, the hardness of hearing: but this 
amendment was only temporary: it ceased with the application 
of the remedy. The first trial of galvanism was attended with the 
same eflect.. The extremity of a conductor being placed in the 
exterior auditery duct of the right side (moistened with a solution 
of muriate of ammonia, as well as the pieces of cloth which made 
part of the pile) the left hand, dipped in the same liquid, touched 
a conductor placed at the copper pole: immediately an irritation, 
followed by painful prickings, was felt in the ear, the outer part 
of which became very red... The brain partook inthe excitement 

the eyes flashed, and the effect was such, that after remaining a 
few minutes in the closed galyanic circle, the patient was taken 
with a sort of inebriation, I propose to direct, as has been done 
at Berlin, a more immediate irritation on the right ear, which is 
the deafest, by introducing behind the velum palati, on the 

guttural orifice of the eustachian tube, the button which isat the end 
of the conductor of the zinc pole;,or else to make this extremity 
correspond with a denuded surface, by a blister behind the diseas- 
ed ear. . 

To use galvanism, in mre of the ivan, it would be ne- 
cessary to place the conductor of the zinc pole ip the rectum, that 
of the other pole answering to a blister applied above the pubis, or 
else to the upper part of the thigh. In women, the vagina would 
be preferable to the rectum; the soft parts which perform .the 
part of moist conductors fulfilling that office the better, the thinner » 
they are. Galvanism is therefore an energetic stimulant of the 
vital powers ; it may be employed,with great advantage, in all palsy 
both of sensation and of motion, It acts as stimulant, redden- 
ing the skin where it is applied, by determining thither the flow of 
blood, with heat. Monro could make his nose bleed at pleasure, 
by applying it to the pituitary membrane. I have made various 
experiments having in view to establish the efficacy of galvanism, 
in white swelling of the joints, and in ulcers which require 
excitement; such as those which are attended with a scor- 
butic adieotinis? &c, in all these cases, it acts as a resolyent 
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and as a tonic, { shall’ communicate, in my Sargical Noso- 
graphy, the results of these attempts. Cases of asphyxia are those 
in which the greatest good may be hoped for from galvanism, ae: 
vided the application be made before all the vital heat be 
extinét. 

Those who would wish fuller details on galvanism, and on 
its possible application to the treatment of disease, will do well 
to consult the Complete History of Galvanism, by Professor Sué, 
the eulogium of Galvani, by Dr. Alibert, in the beginning of the 
fourth volume of the Memoirs of the Medical Society of Emula- 
tion, and the work of Dr. Aldini, nephew to the celebrated author 
of the discovery. 1 

CLXXIV. General view of the osseous system. Man, as 
well as the other red-blooded animals (the mammiferæ, birds, 
reptiles, and fishes) has ay internal skeleton, formed of a 
great number of bonesarticulated together, and set in motion by 
‘the muscles with which they are covered. ‘The white.blooded 
animals have no internal skeleton, and are enveloped in hard,scaly, 
or stony parts, forming what is called their outer skeleton. 
some animals are entirely destitute of hard parts ; this is the case 
with the zoophytes, some worms and insects. ‘The internal struc. 
ture of bones is composed of nearly the same materials in all 
animals: viz. gelatine and salts containing a calcareous basis. 
The external skeleton of white-blooded animals bears a much 
greater resemblance to the epidermis than to the osseous system of 
the red-blooded animals. Like the epidermis, it undergoes 
changes of decomposition and renovation. Thus, the lobster parts 
with its shell, every year, when the body of this crustaceous animal 
increases in size and it is replaced by a new envelope, which is at 
first very soft, and which gradually acquires the same consistence 
as the former. Lastly, the skeleton of birds differs from that of 
all other animals, in having its principal bones pierced by openings 
communicating with the lungs, and always filled with an air rare- 
fied by the vital heat, which greatly assists in giving te them 
that specific lightness so essential to their peculiar mode of 
existence, ‘ 

The osseous system serves as a foundation to the animal machine, 
yields a firm support to all its parts,determines the size of the body, 
its proportion, its form and attitude. Withoutthe bones, the body 
would haveno permanent form, and could not easily move from one 
place to another. When, from the loss of the calcareous earth to 
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which they owe their hardness, these organs become soft, the 
limbs deformed, standing, and the different motions of progres. 
sion, become after a time impossible. Such are the effects of 
rachitis, a disease of which the nature is well understood, though 
we are not the better informed with regard to the manner in 
which its causes operate, or the medicines which it requires. 

The vertebral column forms the truly essential and funda. 
mental-part of the skeleton; it may be considered as the base of 
the osseous edifice, as the point in which all their efforts ter. 
minate, as the centre on which all the bones rest in their, various 
motions, since every effort or shock, in any, way. considera- 
ble, is felt there. Moreover, it contains in, the canal with 
which it is perforated, the cerebral prolongation, which furnishes 
most of the nerves in the body. à 

In order that it may support all the different parts, and at the 
sametime, protect the delicate organ which it contains*, and adapt 
itself to the various attitudes required by the wants of life, it was 
necessary that the vertebral column should possess, besides great 
solidity, a sufficient degree of mobility; it possesses both these 
advantages, and owes the former to the breadth of the surfaces by 
whichits bones are articulated together, to the s size, the length, 
the direction and the strength of their processes, and to the great 
number of muscles and ligaments connected with it; it owes its 
freedom of motion to the great number of bones ef which it is 
formed. Each single vertebra has but a slight degree of motion, 
but as they all have the power of moving at once, the sum of 
their individual motion added together, gives as :the result 
a general motion which is considerable, and which is esti- 
mated by multiplying the. single motion by the number of vers 
tebra. : 

The centre of the motions, by which the. spine. is extended or 
bends forward or backward, is not situated in the, articulation of 


* The peculiar manner in which the vertebra grow, is itself accommodated 
ta the delicacy of the spinal marrow; consisting, fora considerable length of 
time, of several pieces divided by cartilages, the circumference of the opening 
in these bones, becomes enlarged, with the enlargement of the spinal marrow, 
as we grow older, The cbr edocs of the foramen of the occipital bone 
and that of. the first vertebra which correspond to the thickest part of the 
spinal marrow, is, on that account, formed of four distinct pieces aparece 
by cartilages in the first of these bones, and of five pieces in the other, 
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the oblique processes, as is maintained by Winslow, in the Me- 
_ moirs of the Academy of Sciences for the year 1730, nor in the 
intervertebral substance. ‘The extension and flexion of the ver 
tebræ are not performed on two centres of motion, the er 4 
intervertebral substance, the other in the articulations of the arti. 
culating processes, as was imagined by Cheselden and Parthez, 
bat on an axis crossing the bone between its body and its great 
aperture. The anterior part of the bone and its spinous process per- 
form, around this imaginary axis, motions forming part of a circle, 
and which though limited are not the less marked ; and in these 
motions, the articulating surfaces separated by the intervertebral 
substance are brought into close contact, and this substance is 
compressed, while the oblique processes move on one another, and 
tend to part from one another; this is what happens in bending 
the trunk, while, i in straightening it, the anterior surfaces are re- 
moved from each other, the posterior eer s approach, come closer 
and closer, + together, and finally tonch throughout the whole of 
their extent, when the extension of the trunk is carried : as far as 
the spinous processes will allow. Hn 

The use of the ridge of projections which arise from the poste. 
rior part of the vertebræ, is to limi: the bending of the’ trank back- 
wards, and to enable the muscles which straighten it, to act with a 
more powerful lever. When, from the habit of an habitually’ erect 
posture, these processes have Heath prevented from growing in their 
natural direction,’ the trunk’ may be bent backw ard to such a de- 
gree, that the body forms, in that direction, anarc ofa circle. Tt 
is thus, that they train, from the earliest infancy, the tumblers who 
astonish us by the Wrodilgtouy stippleness of their loins, in bending 
backward so as to change the natural direction of their arm 
processes. 

It was of consequence, that the motions of the vertebral column 
should take place, at once, in a great number of articulations, as the 
curvatures are thus less sharp, and thus the organization of the Spi- 
nal marrow, which is very delicate, is not injured. he fibro-carti- 
laginous substances which connect: together the bodies of, the ver- 
tebræ, between which they lie, possess a remarkable: degree of 
elasticity, like all bodies of the same kind, and support, in a fa- 
_vourable manner, the Weight of the’ body. ‘When the” pressure 

which they experience is long continued , they somewhat yield, and 
diminish in thickness, and this effect, taking place, atthe ‘same 
time, in -all the intervertebral substances}! our stature is. sensibly 
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jowered. The body is, on that account, always, shorter. in the 
evening thamin the morning, and this difference, may be considera. 
ble, asis mentioned by Buffon to haye been .the.case in several ins 
stances. The son of one. of his most zealous: coadjutors (M. 
Gueneau de Montbeillard, to whom i is due the greatest part of the 
natural history of birds), a young man of tall stature, five foot nine | 
inches when he :had reached his complete AA once lost 
an inch and ahalf, after spending a whole night at a ball. This dif. 
ference in the stature depends, likewise, on the condensation ‘of 
the cellular. adipose tissue at. the heel, which, forms, along the 
“whole of,the sole of the foot, a pretty thick layer... 
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the thigh, bone is louger in man than, in Setar, 0 this 
platine length of the thigh, gives him ARE, fe HONE of 
resting. ‘his body by sitting. , 

The tibia is the only one of the ony of the Le ee fhe | 
a support to the body. The fibula, situated at its outer. part, too 
thin, and slender to support the weight of the bedy, is of use merely 
with regard. to the. articulation of the foot, on the outside of which 
it lies. Lt supports the foot, and prevents. its, starting outward by 
too powerful an ANA à The foot, in this motion, is forced 
eaeinet tie fibula whieh is bent outwardly, the more so: when-the 
quent poe this force of resistance, taire that climb, as; te 
squirrels, whose feetare ina continual state of ARTE AR have a 
very large and strongly, carved dibala. , oil | 

«The number of the parts which form the feet, | besides giving hs 
these parts a,greater-solidity, is, further woeful in preveuting the 
foot from being too violently shaken by striking the ground, in our 
various motions: of progression. In deaping froma height, .we en- 
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» * This curvature is well marked in the:chefs-d'œuvre of antique, sculpture, 
and gives to the lower part of the leg, in our most beautiful statues, a thickness 
which does not at all agree with our present notions of elegance of, form, This 
seems to me to prove, that the beautiful is not invar iable, as has been asserted 
‘by many philoso phers-; ‘and that ideal perfection is not precisely: the same in all 
‘ages, ‘in rations equally civilized, The truth of ‘this ‘obseryation .may be 
prove by the Apollo Belvedere ; his knees are rather large and close.together, 

and’ .this form, is, the. most ,beautiful representation of Nature, which 
gives to the femur, an obliquity inwards, the knees not being perfectly 
straight, and without any vg LRU between : the cal and the thin 
part. of theleg,  ~ lt dae : 
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deavour to fall on our toes, that the force of the fall may be 

broken, by being communicated to the numerous articulations of 
the tarsus and metatarsus, | and may not affect the trunk and 

head with a painful and even dangerous concussion. It is well 
known, that when, in falls, the whole sole of the foot strikes 

against the ground, fracture of the neck, of the thigh bones, 
and concussion of the brain and other organs, is not an unlikely 

consequence, | 

CLXXV. Structure of the bones. Whatever difference 

there may; at first sight, seem to exist, between a bone and another 
organ, their composition is the same. Its structure consists of 
parts that are perfectly similar, with the exception of the saline 

inorganic matter which is deposited in the cells of its tissue, which 

gives it hardness and that solidity which constitutes the most 

striking difference that distinguishes it from the soft parts. » This 

earthy substance may be separated, by immersing the bone in 

nitric aid diluted in a sufficient quantity of water. It is then 

found, that it is a phosphate of lime which is decomposed, by 

yielding to the nitric acid its calcareous base. The bone, thus de- 
prived ofthe principle to which it owes its consistence becomes 

soft, flexible, and resemblesa cartilage, which is resolvable,by loug 
‘maceration, into a cellular tissue similar to that of the other parts, 
‘This tissue contains a pretty considerable number of arteries, 
veins, and lymphatics. ‘The bones are, therefore, mere cellular 
parenchymas whose areolæ contain a crystallized saline substance, 
which they separate from the blood, and with which they become 
incrusted, by a power inherent in their tissue and peculiar to it. 
Vhe same result may be obtained by inverting the analysis. Ifa 
bone is exposed to boiling heat, for a few hours, in Papin’s digess 
ter, all its organized parts become dissolved, melt, and furnish 
a quantity of gelatine, after which there remains only an inorga- 
nic saline concretion; which may, likewise, be obtained in a sepa- 
rate state by calcining the osseous part. ‘The different proportions 
of the saline to the organized part, vary considerably at different 
periods of life; the bones of the embroyo are, at first, quite gela- 
tinous. At the period of birth, and during the first years of life, 
the organic part of the bone is in greater proportion; the bones 
are less apt to break, more flexible, possessed of more vitality, 
aud, when fractured, are more speedily and more easily consoli. 
dates In youth, the two constituent parts are nearly i in equal f 
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quantities; in adults, the calcareous earth* alone forms two thirds 
of the osseous substance. Atlast, gradually increasing in quan. 
tity,it displaces, in old people,the part that is organized; hence their 
boues are weaker, more liable to fracture, and unite less readily. 
One may therefore say, thatthe quantity of phosphate of lime de- 
posited in the bones, is in the direct ratio of the age ; and that, on 
the contrary, the energy of the vital faculties of these organs, their 
flexibility, their elasticity, their aptitude to become consolidated, 
when their du és is destroyed by accidents, are in an inverse 
ratio. ‘ 

Anatomists distinguish in bones three. substances, which they 
term compact, spungy, and reticular. The first, which is the 
hardest, collected in the centre of the long bones, where the 
greatest stress of the efforts applied to their extremities rests, 
gives to the bone the strength which it required. Its formation 
has been explained, in various ways; some have maintained that 
it owed its hardness to the pressure applied to its middle part by 
the two extremities of the bone; in the same manner as the stalk 
and the roots press against the collett+ of a plant. Haller thinks 
it is caused by the pulsations of the nutritious arteries which pene- 
trate into the long bones, at their middle part; why then is their 
structure different at their extremities where they receive arteries 
equally large and more numerous? In the process of ossification, 
this substance appears first in the centre of the long bones; and 
this confirms the assertion of Kerkringius, who says, that our long 
bones begin to ossify, in those points where they have to resist the 
greatest pressure. 

The spungy substance is found within the short bones, in at 
the extremities of the long ones, where its accumulation is attended 
_ with two advantages, that of giving to the bone, without increas- 
ing its weight, a considerable size, by which it may be articulated 
with the neighbouring bones, by wide surfaces, so as to give firm- 
ness to their connexions; this conformation is attended with ano- 
ther advantage, that of avoiding the parallelism of the tendous 


* By chemical analysis of the bones, there have been discovered several 
Other saline substances mixed with the phosphate of lime ; but ag this salt alone 
constitutes the greatest part of the substance which gives to the bones their 
harditess, I thought that it would be useless tg enter into minute details, ina 
work of this kind, by giving an account of the more recent chemical 
analyses. 

+ The part where the stem joins the root, T. 
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which pass over the joints, in order to titirgd the angle of their 
insertion in the bones, and to give more efficacy to muscular action: 
The mechanical hypotheses proposed by Haller and Duhamel, t 
explain the formation of this spungy substance, are very risa eToPae 
tery, especially if it be considered, that in the gelatinous bones of 
the embryo, t the place that is to be occupied by the spungy subs 
stance, viz. the extremities of the long bones, of which the rudi- 
ments begin to appear, are larger than any other part. All the 
cells of this spungy substance communicate with one another, they 
are liaed by a very fine membrane, and contain the medullary fluid. 
The laminæ which cross each other, in various directions, and which 
form the parietes of the cells, become fewer in number and thin- 
ner ; the spungy tissue expands in approaching the middle part of 
the Boba and forms (within the medullary canal, of the compact 
substance) a reticular tissue, the use of which i is to support the 
membranous tube containing the marrow. 

These three substances, notwithstanding their unequal density, 
are, in reality, but one and the same substance differently modified, 
The reticular and spungy differ from the compact, in containing 
less phosphate of lime, and in having a rarer and more expanded 
tissue, In other respects, those changes in the osseous tissue 
which constitute the laminated exostoses, the conversion of the 
bones, by acids, into a flexible cartilage, which, by maceration, 
may be reduced into cellular tissue, prove that ee three substan- 
ces are truly identical, and differ from each other, only by the 
_ degrees of closeness of thet texture and the quantity of calcareous 

. phosphate deposited in the meshes of their tissue. 

The compact substance appears to consist of concentric Jlaminæ 
strongly united together, and to be formed of fibres, arranged 
longitudinally, and in juxta position. In proof of this arrange- 
eg is usual to mention the exfoliation of bones exposed to 
the air; but these Jamine detached from an exfoliating bone, 

nerely prove that the action of the disease, the air, heat, or any a 

other agent, by applying ‘itself successively to the différent layers 
of bone, produces between them a separation which did not exist 
in health, and determines. their falling off in succession. . Certain 
parts, in which this lamelated structure does not exist, may, in like 
manner, undergo the same kind of decomposition. ‘Thus, Lassone 
saw. a piece of human skin that had been preserved, for a. consi- 
derable length of time, into a vault, re into layers of extreme 
minuteness. 1 | #1 
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«1, The vital, priaciple which,exists,: in a: smaller degree, in: the 
boues, than in other, parts,,seems.to animate, to a.certain degree, 
their different sabstances,, Proportioned, io, the number of vessels 
which are distributed to it, life is more active in the spungy tissue ; 
Aence,.in fracture of this part, fleshy granulations and, callus form 
more quickly. Caries, likewise, advances more mepidy and, itiis 
more difficult. to interrupt ifs progress. | 

CLXXVI. Of the.uses,of the periosteum ye of the medullary 
juices. Whatever be the situation, the size, the shape, and the 
composition of bones, they are all enveloped by the periosteum, 
a whitish, fibrous, dense and compact membrane, to which, are 
aed the vessels which penetrate into their substance. The 
periosteum is a membrane, perfectly distinct from. the other soft 
parts, and from. the bone itself, to which it adheres by means of 
vessels aud of cellular tissue, which pass: from the one to the other, 
the more closely, as we are more advanced in years... The cellular 
and vascular fibres which penetrate into the substance of the bone, 
establish a very close sympathetic connection between its perios- 
teum and the very delicate membrane that lines its internal cavity, 
which secretes the marrow, and is. called the internal periosteum. 
On destroying the internal medullary membrane, by introdaciug 
a stylet within the cavity, of the bone, its external layers swell, 
are detached from the inner ones, and form, as it were, a new 
bone around the sequestra. The new bone is not formed. by the 
ossification of the periosteum, as was maintained by Troja. This 
membrane has no more to do with the formation of the new bone, 
in necrosis, than with that of the callus in fracture. The perios- 
teum, covering a bone affected with necrosis, does not become 
thicker, and does not. acquire more consistence ; nor is there 
formed around the ends of a fractured bone, a ring to keep them 
cemented, as was the opinion of Duhamel; an opinion recently 
brought forward in a work in which the author seems to delight 
in reviving errors that have been abandoned for ages. Destitute 
of nourishment, dead and dried up in this artificial necrosis, the 
sequestra moves in the centre of the new osseous production, from 
which it may be extracted by a perforation made for that purpose, 
It is owing to the same sympathy, that the dall nocturnal pains 
which are occasioned by the warmth of the bed, in patients in the 
last stages of the venereal affection, aud which appear to have 
their seat in the centre of the long bones, occasion a swelling of 
these bones and of the periosteum. | 
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The use of the periosteum is to regulate the distribution of the 
nutritious juices of bones, since, whenever it is removed, granula- 
tions arise, in an irregular manner, on the spot that is bared, 
This quality is, besides, common to all fibrous membranes whose 
destruction is followed by excrescences from the organs which 
they cover. The same takes place, whenever trees are par- 
tially stripped of their bark. . It has been erroneously believed, 
that the periosteum, in the same way as the bark of plants, ebuleiis 
butes to the growth of the bones, by thie sucessive induration of its 
internal laminæ. | Ù 

The marrow which fills the central cavity of the long bones ; 
and the medullary fluid contained in the cells of the spungy set. 
stance, bear the greatest analogy to adeps, both in their chemical 
composition and in their uses (CVI). The proportion of these 
two fluids is uniformly relative. In very thin people, the bones 
contain a marrow that is thin and watery, and though this fluid 
always fills the internal cavities of these organs, whose solid pa. 
rietes cannot collapse, it contains much fewer particles in the 
same bulk: andits quantity, like that of the fat, is in fact dimi. 
nished, It is the product of arterial exhalation, and does not 
serve to the immediate nutrition of the bone, as was tho ought by the 
ancients; at least, it does not answer that purpose solely, for, in 
the numerous class of birds, the bones contain cavities for air, 
and are destitute of this fluid. It is difficult to determine the use 
of the marrow and of the medullary fluid; may they not answer 
the purpose of filling the cavities which Natare has formed in the 
bones, so as to render them lighter ? Does a part of these fluids 
exude through the cartilages of the joints, and mix with the syno- 
via to increaseits quantity, and to lessen the friction of the articu- 
lating surfaces? If this transudation may take place after death, 
why might it not take place, when all the parts are in a state of 
vital warmth and expansion? 

CLXXVH. Of the articulations, the arliculating cartilages 
and ligaments, and the synovial fluid. The articulations of the 
different parts of the skeleton are not all intended to allow of 
| motion, several, as the serrated and squamous sutures, and the 
gomphosys, are entirely without motion and are, on that account, 
termed synarthrosis. All the other articulations, whether the 
bones are in immediate contact (diarthrosis of contizuity), whether 
they are united by a substance interposed between them (diarthro. 
sis of continuity or amphiarthrosis), are endowed with a certain 
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degree of mobility. I shall speak merely of the moveable articu« 
lations ; whether they allow of extensive motions and in every di- 
rection (diarthrosis orbicularis) or whether the bones move only 
in two opposite directions (alternate diarthrosis or ginglymus) by 
forming an angle, (angular: ginglymus), or by ROPES on each 
yee motions of rotation (lateral ginglymus). 

In all the articulations, the osseous surfaces are covered by la- 
mine of a substance lesshard than that of the bone. These are 
the articulating cartilages which answer the two purposes of 
giving to the ends of the bones, the degree of polish necessary to 
their slipping freely, and to facilitate motion, by the considerable 
degree of elasticity which, they possess, Morgagni has shewn, 
that of all'animal substances, cartilages possess most elasticity ? 
their structare, is very different from that of the bones, even when 
these are yet cartilaginous; for, these articulating cartilages, do 
not become ossified, even in persons greatly advanced in years*. 
They are formed of very short fibres disposed according to the 
length of the bone, strongly compressed against each other, and 
united by other transverse fibres. This vertical direction of the 
greatest part of the cartilaginous fibres, demonstrated by Lassone, | 
is very favourable to their elastic re-action. The capsular liga. 
ment is reflected over: them, becomes very thin, and is lost in 
their nya according to Bonn, Nesbith, and other 
anatomists. 

Besides the cartilages which surround the extremities of bones, 
there are found, in certain articulations, fibro-cartilaginous laminæ 
lying between the articulating surfaces. ‘These connecting liga- 
ments may be observed in the articulation of the lower jaw to the 
temporal bones, of the femur with the tibia, and of the sternum 
with the clavicle; and all such articulations perform a great num= 
ber of i sli is the case with the jaw, or suffer considerable 
pressure, as the joints of the knee and sternum. The latter, which 
bas a very slight degree of motion, being the point in which termi- 
nate all the efforts of the upper extremity, required this ap- 
paratus to lessen the effect on the trunk, the motion that is . 
given being, in part, lost, in the action of the articulating care 
tilage. | 


* Sometimes, however, these cartilages are destroyed, the denuded 
bone then becomes polished by friction, and as hard as ivory, 


a shall not repeat what has Dech Already said of the secretion of 
the fluid that lubricates the articalati ne surfaces,” that facilitates 
their motion and keeps them i in contact. Its quantity is indirect 
ratio of the extent’ of these surfaces and ‘of the membranous 
capsule i in which they are contained ; itis, likewise, Lied mi 4 
to, the frequency oi motion whieh exe articalation allows. om 

‘Synovia i is the name that is given to the fluid prepared by the 
giandulo- cellular bodies in the vicinity of the” articulations, ' and 
secreted by the membranous capsules which surronnd them, and 
are reflected’ over the articulating extremities of the bones 
whose cartilages they cover; so that, as was shewn by’ ‘Bonn, 
about the middle: of the last century, these extremities cannot be 
said to be “contained within the cavity ‘of the capstile, which is 
closed, in every direction, any more than the abdominal viscera 
within that of the peritoneum.” ‘The: synovia is hedvicy that’ com. 
mon water, quite colourless, and more''viscid’ than ‘any other 
animal fluid. Tt contains a considerable’ quantity’ of dibumine 
which, according to Margueron, ‘who first gave a tolérably accu- 
rate analy sis of synovia, is found ma particular ‘state, and much 
disposed to concrete into ‘filaments, lon the addition" of acids. 
Besides, it contains muriate and carbonate of soda and: phosphate | 
of lime, the whole dissolved in bp Mbits, ni PACE three. 
fourths of its weight. © sia) ' ose DE 2 

CLXXVIII. Theory of anchylosis. Motion a pes con« 
sidered as the proper stimulus of the synovial ‘secretion : ; anda 
moveable joint, as is justly observed” by Grimäud, is as à centre of 
fluxion towards which the fluids rush, in every Feet fO NT in conse- 
quence of the irritation which friction determines. If the joint 
remains long without motion, the synovia is secreted in smallér 
quantity, and this lessens gradually; it may even ‘happen that 
the articulatiag surfaces, remaining long absolutely motion- 
less, lose their moisture, and from the want of the fluid which. 
should lubricate them, bring on irritation and adhesive inflamina- 
tion in each other, either from increased action of the vessels of 
the perichondrium, or as is believed by Nesbith, Bonn, and others, 
from an inflammatory state of the fold, which is reflected di the 
capsule of the joint over the ligament. | 

This is the manner in which the disease, termed anchylosis, 
comes ov, a disease improperly ascribed to the congestion of the 
soft perts, and especially of the ligaments surrounding the articula-. 
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tions.  Infactywhen‘in a fracture of the thigh’ or leg, about the’ 
niiddle of the length of one of these bones, and consequently)’ at 
the greatest possible distance from ‘the ‘knee joint, the circum.’ 
stances of thé’case require that the bandages should be kept on the 
limb, a considérable time, the joint loses its power of motion, rea! 
covers it with difficulty, and sometimes not at all. I have at pre. 
sent before me, the case of a man in whom a $corbutic affection 
has delayed,’ to such’a degrée, union of the bone, after a simple’ 
fracture of the ‘femur, about the middle of the bone, that it has’ 
been found nécéssary to continue; for! sevén’ ‘months, the use of 
splints:e In the course of so long a staté"of inaction, the soft parts’ 
have lost thehabit of mbes nt the kneë i 7 ‘almost riens FA 
andhylosbd.1abe0 oi yd orl 63 29 iseiorsre eharobon HH 

W Dates on account of any ai plait} one has been confined 
tobedythe first attempts to walk aré painful) difficult, and attended 
by a marked) crépitus in the knee} denoting eat the watt of 
synovias ‘Où the other hand, if theroiist à is éxàmined in’ a’ person | 
who before death hascheen’ Wit without ‘motion, the articulating | 
surfaces will: be found rough’and dry, with evident marks of in. ' 
flammation. Flajanimentions the case of a patient who died after 
having‘ been three months ‘in bed, in ‘an almost motionless: state. 
Externally, the knees did not' appear to have been ‘injured, and yet’ 
he could not bend his knee joint. ‘On opening the joint, it was” 
found that the articulating surfaces had grown together ; the pos. 
terior part of the patella adhered to the condyles of the femur, and’ 
it was necessary to use a scalpel to detach these parts from each: 
other. Ihave frequently observed: the same appearance, in dis- 
secting the knee joint of persons who died’ while labouring under : 
white’swelling, with or without ulceration.) The anchylosis which : 
invariably attends this affection, oma arises from the absolute: 
rest of the diseased joint. | 

: Anchylosis from’ want of motion, and commbatredtit from want 
of synovia, is not always a partial affection limited to one or tua 
joints; sometimes, it affects several at once, as in the case of the 
patient whose skeleton was presented by M. Larrey to the museum 
of the School of Medicine at Paris. One of the most remarkable 
cases of universal anchylosis of the joints, is that lately communi. 
cated to the National Institute by M. Percy: the patient was an 
old cavalry officer, who was subject to fits of the gout and whose 
articulations, even that of the lower jaw, became stiff and come 
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pletely lost all power‘of motion, so. that, towards thelatter end of 
his wretched existence, he,could not be moved,without; Festin Ses 
vere pain in hisanchylosed joints. 44... 1, 4) PT 

» From:this. ,explanation, may be conceived, the, D here of 
moving the. Jower extremity, when, after a, fracture of, the leg; 
the. ends, of: the bone have . become sufficiently, united) to prevent 
their being -dispiaced., ‘These motions, which are of indispensable 
necessity in all fractures of the femur, of the, tibiay-and especially’ 
of the: ‘patella, are much-better calculated to,prévent, anchylosis,: 
than the yarious resalvent remedies which are commonly employed, 
as plaisters,of soap, vigo, cicuta, ydiabotarum, diachylon, pumping, 
bathing, and fumigations,, sabia however, should be used imcom- 
bination with a moderate exercise of the limb, in order, to: obtains 
the most complete success.:: ./ 009 yan À 2e no 14v280 4 

: The gout affects those joints which are, most; parte to vthich 
and on, which there is the:greatest. pressure. ‘Lhe first attacks, as’ 
Sydenham observes, come on in-the joint,of,the great toe with the: 
first metatarsal bone, san. articulation which beats. ithe weight. of. 
the whole body, and which is most.called:into action, i in the various : 
motions of progression, à lu ei enoilioc mnie Oh cients! 

The muscles which pass over the joints give sho much greater 
security than the lateral ligaments. In. fact, if the. muscles be-) 
come palsied, the mere weight of the limb stretches the ligaments, 
which give way, become elongated, and. allow, the head of the 
bone to escape from its glenoid cavity. . It is, in this manner, that 
a loss of motion, and atrophy of the deltoid muscle, are attended 
with a luxation of the humerus: the orbicular ligament of the ar. 
ticulation of this bone with the scapula, being incapable of re- 
taining its head within the glenoid cavity. The spinal column, 
when dissected and deprived of all but its ligamentous attachments, 
gives way under a weight much smaller than that which it would. 
have supported, before being stfipped of the muscles which are 
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connected with it. 
CLXXIX.. Of standing. This is the name given rs the 
action by which man holds himself upright on a solid plane. . In 
this erect position of all our parts, the perpendicular line, passing. 
through the centre of gravity* of the body, must fall on some 


* The centre of gravity, in the adult, is dialed between the ver and ¥ 
pubis. iG 
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‘point Of the space measured by’ the sles of the feét.: Standing is 
‘most fn when, on prolonging the line of the centre of gravity of 
the body, it falls on the base of sustentation (I call thus the space 
defined by the feet, whether close or apart); ‘but this line may 
tend to'exceed it, without our necessarily falling, the muscular 
action soon restoring the equilibrium which is ‘deranged by the 
altered direction of this line. But if the lower extremity of the 
line, by being prolonged, should fall: without the limits of the base 
‘of sustentation, a fall is ns mit on wi side mes which 
this line inclines*. | di | 

If the body is inclined backwards, so that there is a danger of 
a fall on the occiput, the extensor muséles of the leg contract 
powerfully, to prevent the thigh from bending, while other powers 
bring forward the upper parts, and give to the prolonged line of 
the centre of gravity a different direction; and if, in proportion as 
tlie extensors of the leg are brought into action, its inclination be 
increased to such a degree that nothing is capable of keeping up 
‘the body, which its own weight tends to bring to the ground, 
these muscles, by a motion proportioned to the quickness of the 
fall, will increase their efforts to prevent it, and and may be able, 
in that violent contraction, to snap asunder the patella, as I ae 
explained ina Memoir on the fractures of that bone. 

1 think it useful to insist, more than has been done hitherto, on 
the mechanism by which the human body is supported i in the erect 
posture ; for, a knowledge of that mechanism facilitates the ex- 
planation of the motions of progression. To walk, or to run, the 
body must be upright; now, whenit is known by what. power the 
centre of gravity of the body is maintained perpendicular on the 
plane which supports it, it will be easy to understand the 
different ways in which it changes its place, in the course of 
locomotion, 


iy au Quotiescumque linea propensionis corporis humani cadil extra unius 
pedis innixi plantam, aut extra quadrilaterum, comprehensum a duabus plantis — 
pedum, impediri ruina, a quocumque musculorum conatu, non potest, Borelli, 
Prop. 140. 

The firmness of the attitude, in standing, depends, therefore, in part, on the 
breadth of the feet and on their distance ; hence, it is much more tottering w hen 
we stand on one foot, and we are, under such circumstances, obliged to he per- 
petually struggling, to prevent the centre of gravity from falling out of the 
narrow limits of the base of sustentation, 
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: Let us firstinquire into, the, question so long agitated, whether 
an is intended to support himself and to walk on his four, limbs, 
in the early period of his existence after birth ?. 

CLXXX. An upright position would be to man pari of 
rest, if, his head were in a perfect equilibrium on the vertebral 
column, and. if the latter, forming the axis of the body and sup- 
ap equally, in every direction, the, weight of the abdo. 
minal and thoracic viscera, fell perpendicularly. on, the pel- 
vis placed horizontally, and, in short, if the bones of the lower 
extremities formed columns set perpendicularly -under their 
superincumbent weight; but not one of these circumstances 
is to be observed in the human. body: the articulation: of 
the head does not correspond to its centre of . gravity ; the 
weight of the thoracic and abdominal viscera, and of the parietes 
of the cavities in which they are contained, rests, almost entirely, on 
the anterior part of the vertebral column. The vertebral co- 
Jumn is supported on an inclined base, and the bones of the. in- 
ferior extremities, which are connected to each other by convex 
and slippery surfaces, are, more or less, inclined towards one ano- 
ther. It is therefore necessary, that an active power* watch 
incessantly, to prevent the fall which would be the natural 
consequences of their weight and direction. | 
This power resides in the extensor muscles which keep the 
parts of our body in a state of extension, the more perfect, and 
which render ourerect posture the firmer, as they are endowed with 


* An upright posture is not, in all thle as it is in man, the consequence 
of an effort, This is proved by the following fact observed by M. Dumeril. 
The sea fowl and especially the waders (Grallæ Lin) as herons and storks, forc- 
ed to live in the midst of marshes and muddy waters, in which they find the 
fishes and reptiles, on which they feed, have long since afforded matter of sur- 
prize to. Naturalists, by the length of time they can remain motionless in an 
erect posture. This singular power, so necessary to animals obliged to expect 
their prey, more from chance than from industry, | they owe to a peculiar on- 
formation of the articulation between the leg and thigh. The articulating surface 
of the thigh bone, as M. Dumeril had an oppor tunity of observing ina stork (4r- 
dea ciconia, Lins) contains, in its centre, a depression, into which there is received 
a projection of the tibia, To enable the animal to-bend its leg, that projection 
must be disengaged from the depression into which it is lodged, and this is re- 
sisted by several ligaments which keep the leg extended in standing, in flying, 


and other propressive motions, without the assistance of the extensor mus- 
eles, ' 
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à more considerable power of antagonism, and as our parts aré 
naturally less disposed to flexion; and, besides, as we have seen 
{CLX VI), these powers arenotsuflicient to balance those whose 
action is directly opposed to their’s. . 

The relative weakness of the extensor muscles is not the nia 
obstacle which renders impossible an erect posture, at an 
early period of life. Other causes, into which we are about 
to enter, concur in unfitting the new born ehild for the exercise. of 
that faculty. | f: 

The articulation of the. ‘ale kb the meso rt being 
nearer the occiput than the chin, and not corresponding to its 
centre of gravity, itsown weight is sufficient to make it fall on the 
upper part of the chest. Itis the more disposed to fall forward, 
from its greater bulk, and, as in a new born child the head is much 
larger in proportion than the other parts of the body, and as its 
extensor muscles partake of the greater weakness of that set of 
muscles, it falls on the fore part of the chest, and in its fall draws 
the body after it.) The weight of the thoracic and abdominal vis- 
cera tends to produce the same effect, 

Growth always proceeds from the upper to the lower parts, and 
this law, which operates uniformly, compleatly eludes every kind 
of mechanical explanation. It is otherwise, with regard to the 
effects which result from this unequal growth in respect to the 
erect posture. ‘The inferior limbs, which serve as a base to the 
whole edifice, being imperfectly evolved at the period of birth, 
the upper parts placed on these unsteady foundations, must neces. 
sarily fall and bring them down with them. 

The relative weight of the head, of the thoracic and abdominal 
viscera, tends, therefore, to bring forwards the line in the direction 
of which all the parts of the body press on the plane which sup- 
ports it, and this line should be exactly perpendicular to that 
plane to enable the body to be perfectly erect : the following fact 
proves this assertion ; { have observed, that children, whose head 
is very large, whose belly projects, and whose viscera are loaded 
with fat, have much difficulty,in learning to stand; it is only about 
the end of their second year, that they dare ‘aed to their own 
strength, and then they meet with ann falls, api have a con* 
tinual tendency to go on all fours. 

The vertebral column, in the child, does not describe, as in the 
adult, three curves alternately. placed, in ‘opposite directions. It 
is almost straight, and yet presents in the direction, of. its 
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length a slight curvature, the concavity of which looks forwards. 
This incurvation, which depends solely on the flexion of the 
trunk while in the womb, is accordingly more marked, the 
nearer the child is to the time of his birth. : joy TT RTE 
It is well known that the curvatures, in opposite ditectionis to 
the vertebral column, add to the firmness of the erect posture, by 
increasing the extent of the space within which the centre of gravity 
may move, without being carried beyond its limits: With regard 
to that use, the vertebral column may be considered, as defined 
by two lines drawn from the anterior and posterior part ofthe first 
cervical vertebra, to the sacro lumbari symphysis: These two 
lines, very near to each other at their upper part, and, below, ata 
distance from each other, would be the chords ofares and the 
tangents of the curves, formed by thevertebral column. : So that 
this column may be considered as-haviag a fictitious thickness 
greatly exceeding its real bulk, TTIETES mo 
In the new born child the want of alternate cnaeaibabindt not dléuir 
coutracts.thie boundaries within which the -centre of. gravity may 
be varied, but the direction of the ouly curvature. which exists, 
favours the flexion of the trunk, and consequently the. inclination 
forward of the centre of gravity, and the tendency to, fall sin that 
direction... 'Lhis iaflexsion. of »the vertebral column» in» the 
fœtus and in the, young child resembles that observed in several 
quadrupeds*. D at TE CITE 
The disadvantage! *chibies Loin tbe AC od nitemnanhin curva. 
tures, i in the; vertebral column of the child is further increased, by 
the total absence of spinous processes. Lt is well known, that the 
principal use of these projections, is to place the power at a dis- 
tance from the centre of motion of the vertebra, to increase the. 
length of the lever by which it acts in straightening the trunk, and’ 
thereby to,render its action, more eflicacious, At the period of 
birth, the vertebra have no spinous processes, they afterwards 
grow from the place at which the laminæ of those bones are 
united, by means of a cartilaginous substance, which compleats 


* This curvature is very distinctly marked in swine, The back of these 
animals is remarkably prominent, and this form, necessary to enablé the verte- 
bral column to support the immense weight of their abdominal viscera, has a 
considerable influence on the mechanism of their motions of progession, When 
frightened by any noise, they spring ia bounds, and it is easy to perceive that, at 
each spring, the spine becomes arched and then straightens itself, and that their 
motion when bn. is s effected by the © vateraate tension and relaxation of map! 
spinalarch, a 3 giant, 
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the posterior part of the vertebral canal. The muscles destined, 
to keep the trunk erect, weakened by its constant flexion during 
gestation, lose, besides, a great deal of their power, from the 
ünfavourable. manner in which they ai- applied to the part on 
which they,are to act. 

The flexion of the head does not fii orton on its very cone 
siderable weight, but; likewise, on the want of spinous processes 
in the cervical vertebra, since! the principal motions of the neck 
are performed, not so panel by articulation with the atlas, as °Y 
the union of the ether cervical vertebre. * 

The pelvis of the child is but imperfectly evolved, and its npper 
outlet very oblique, The viscera, which are PANNE to be cons 
tained within its cavity, are, for the greater part, situated above 
it. This obliquity of:the pelvis would require a perpetual straight- 
ening of the vertebral column to prevent the direction of the cen- 
tre of gravity from obeying its natural tendency forward. On the 
other hand, the vertebral column, resting on a narrow pelvis, is less 
firmly fixed, and may more readily be drawn beyond the limits of 
the base of sustentation. Lastly, the limited extent of the pelvis, 
together with its obliquity, causes the ill supported abdominal vis- 
cera to fall on the anterior and iuferior part of the parietes of the. 
abdomen, and favours the fall of the body in the same direction. 

The patella, which answers the double purpose of giving firmness 
to the knee joint, in front of which it is placed, and of increasing 
the power of the muscles of the leg, by placing them at a distance 
from the centre of motion in that articulation, and by increasing 
the angle at which they are inserted into the tibia, as yet does 


not exist in new born children. The tendinons portion of the 


extensors of the leg, where the patella is hereafter to be formed, is 
merely of a more condensed besa and of a cartilaginous hard. 
ness. ; | 
The want of a fatevtiin't is attended with a confiés) disposition 
in the leg, to bend upon the thigh, and the parallel direction of its 
extensor oe occasions a complete loss of their effective pow- 
er. Then their antagonizing muscles induce a flexion of that limb, 
which is the more considerable, as itis but imperfectly limited by 
the tendon which is situated at the fore part of the knee. 

The length of the os calcis, the extent of its projection beyond 
the inferior extremity of the bones of the leg, tend to give firmness 
to the erect posture,by increasing the length of the lever, by which 
the extensors of the foot act on the heel, and, as, in the new born 
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child, this bone is shorter and less projecting, the power of these 
muscles, whose insertion is very near the oe die motion of the 
articulation of the foot, is greatly diminished. | 

* The feet, in man, are broader than those of any other animal, and 
to this breadth of the surface of the base on which he rests, Hey in 
great measure, owes the advantage of being able to support, on 
one leg or on both, the weight of his body, in standing and in the 
different motions of progression ; while the other mammalia cannot 
support themselves, at least only for a very limited time, without 
resting on three of their extremities. When I say that from the 
extent of his feet, the body of man does, of all animals, rest 
en the broadest surface, Ido not take into account the space 
which those parts include between them when apart from! each 
other. In fact, the space which is measured by the feet, is 
much greater in quadrupeds than in man. Nature has made up 
for the disadvantage arising out of the smallness of their feet, by 
the distance at which they are placed; and if that form disables 
them from standing on two feet, it gives firmness to their trial 
mode of standing. — 

The feet of the ourang auterig, which, inthe general réinétiité of 
his organs, bears so striking an analogy to the human species, re. 
semble a coarsely formed hand, better fitted to climb the trees on 
which that animal seeks his oui, than to the purposes to which 
man applies his hands. Thus the erect posture which he, at times, 
assumes, is neither the most convenient nor the most natural to 
him. And, according to a philosopher who speaks on the autho- 
rity of several travellers, if a sudden danger obliges him to make 
his escape, or to leap, he drops on all fours, and discovers his 
real origin ; be is reduced to his own condition, when he quits that 
_ unnatural attitude, and {discovers in himself an animal, which, 
like many a man, has no better quality torecommend him than a 
specious disguise. ile 

The feet are the parts least developed in the new born child: 
his body is insecure on that narrow basis; the prolongation of the 
line of his centre of gravity, which so many other causes tend to 
carry beyond that base, will be the more inclined to fall beyond it, 
from its small extent. The greater number of the dit pads 
which have just been examined, depend on the mode of nutrition 
inthe fœtus. The umbilical arteries bring to the mother the 
blood which the aorta carries towards the lower parts, and only a 
few smal! branches are sent te the pelvis, and ta the lower ex- 
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tremities. Thus, the developement; which almost uniformly 
bears a proportion to the quantity of blood. sent into organs, is 
but imperfect in those parts at the time of birth, while the 
head of the trunk and. upper extremities are evolved much more 
considerably. ; 

The new born child, thatefores resembles édite in the 
physical arrangement of his organs. This analogy is the more 
marked, the nearer the foetus is to the: period of his formation, and 
it might be laid down as a general proposition, that organized 
beings resemble one another more closely, the nearer to the pe: 
. plod of incipieat existence, they ure examined. ‘The differences 
which characterise them become apparent, in proportion to the 
ptogress of evolution, and they are more and more distinct, as the 
acts of life are repeated in the organs which it animates. 

The unequal distribution of power in the muscles, and the unfa- 
vourable disposition of the parts to which these powers are applied, 
render it impossible for the infant to stand upright, that is, to 
keep the mean line of direction of his body nearly perpendicular 
to the plane which supports-it. But. in proportion as he advances 
- inage, the preponderance of the flexors. over the extensors ceases 
to be in excess. ‘The proportionate size of the head and of the 
thoracic and abdominal viscera diminishes. ‘The curvatures of the 
vertebral column begin to be distinguishable, the spinous pro. 
cesses of the vertebra are evolved; the breadth of the pelvis is ine 
creased, and its obliquity lessened ; the patella becomes ossified, 
the os calcis juts out backwards, the relative smaliness of the feet 
ceases. By degrees the child learns to stand, resting on both or 
only on one of his feet; his eyes naturally directed towards 
heayen, a noble prerogative which, if one might believe Ovid,* is 
nes by man alone of all the animals. | i 

Man is of all animals the only one that can stand viii bl and 
walk in that attitude, when his organs are sufficiently evolved. 
Let us now point out some of the principal causes to: cure that | 
privilege is to be ascribed. | + 

CLXXXI. ‘Though the élit of the head to the cervical 
column does not correspond either to its centre of magnitude, 


* Os homini sublime dedit, celumque tueri 
Jussit, et erectos ad sidera tollere vultus, | ù 
These verses may be much more justly applied to the fish, called by natu- 


ralists Uranoscopus. Its eyes are urned upwards, and, constantlylook ere ds 
the heavens, 
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or to its centre of gravity, and though it is nearer to the occiput 
than to the chin, its distance from the latter is much smaller in 
man, than in the monkey and other animals, whose foramen mag- 
num: is, according to Daubenton, placed nearest to the poste. 
rior extremity of the head, when they resemble man the least. The 
head, therefore, is very nearly in equilibrio on the column which 
supports it;at least to keep it in that position, a very slight power 
is required, while the head of a quadruped, which has a constant 
tendency towards the ground,requires to be supported by a part ca- 
pable of agreatand continued resistance. This purpose is answered 
by the posterior cervical ligament, so remarkable in those animals, 
attached to the spinous processes of the vertebrae and to the pros 
tuberance of the occipital bone, which projects much more in them 
than in the human species, in whom instead of a posterior cervical 
ligament, there is found a mere line of cellular PNEU dividing 
the nape of the neck into two equal parts. i ho 7 

The alternate curvatures of the vertebral column, the breadth 
of the pelvis and of the feet, the great power of the extensors of the 
foot and thigh*, all these favourable conditions, observable in 
man, are wanting in animals; but as, in the latter, every thing cou- 
curs to prevent their being capable of standing on two feet, 
in man every thing is so disposed, as to render it very difficult for 
him to rest on his four extremities. In fact, independently of the 
great inequality which there is between his upper and lower limbs, 
a difference of length which, beingless sensible in early life, makes 
itless uneasy for a child to walk on his hands and feet, these four 
limbs are far from affording the body an equally solid support. 
The eyes being naturally forwards, are, in that attitude, di- 
rected towards the earth, and do not secant a sufficient 
space. | 
We cannot, dia er à) agree with Babine that man, during 
infancy, is naturally a quadruped, since he is then but an imper- 
fect biped: (CLX XX) nor can we admit that man might walk 
on all fours, all his life, if he were not broken of the bad habit 
which he learos in infancy. | 

CLXXXEI. Very little has been added to what Galen has 
said in his admirable work on the structure of parts, relative to 
the respective advantages attending the peculiar conformation and 
structure of the upper and lower limbs. It is easy to see, that in 


M These muscles form the calf of the leg and the buttocks; i in no ‘animal 
are these masses of flesh more prominent than in man. net 
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eombining, as much as possible, strength and facility of motion, 
Nature has made the former predominate in the structure* of the 
inferior extremities, while she has sacrificed strength to faci- 
lity, to precision, to extent, per rapidity of motion, in the upper 
extremities. | , ane ’ 
To convince oneself of the truth of what has been stated, it is 
sufficient to compare, under the two relations* of the resistance 
of which they are capable, and of the motions which they allow, 
the pelvis to the shoulder, the thigh to the mé the leg to the 
fore arm, and the foot to the hand. | 
The inferior extremities, if examined when the bones are covered 

with the soft parts, will present the appearance of an inverted cone 
or pyramid, which, at first sight, appears contrary to the object 
which Nature had in view : but if the bones be stripped of their 
fleshy coverings, these solid supports will be seen to represent a 
pyramid, whose base is at the lowest part and formed by the foot, 
and’ which decreases in breadth upward from the leg, formed 
by the union of two bones, towards the thigh, consisting of only 
one bone. | eves. 2 

_ If it be asked why the inferior extremities are formed of several 
pieces, detached and placed one above the other, it will be found 
that they are thereby much more solid, than if formed of one 
bone, since, according to a theorem, demonstrated by Eulert 
two columns containing the same quantity of matter and of equal 
diameter, have each a solidity in inverse ratio of the squares of 
their height: in other words, of two columns,. containing the 
same materials, of equal diameter, and of qe seh the 
smaller is the wag LE LE A à 

TRE "+ EN cc LE r f 

* See the nl see ie on. the “y of the shia bone, which Ihave 
prefixed toa memoir which bears the title of Dissertation analomico-chirur- 
gicale sur les fi ‘actures du col du femur ; Paris. an VII. 

+ Methodus inveniendi lineas curvas. ; 
' Nature has, therefore, increased the number of these columns in the extremis 
ties of quadrupeds, by raising their heel and the different parts of the foot, 
whose bones she has lengthened, to make of them so many secondary legs. 
These Aumerous columns placed above one another, are alternately inclined, 
and ina state of habitual flexion, in the quadrupeds remarkable for swiftness i ih 
running or for their power in leaping, as in the hare and squirrel, while in the 
ox, and especially in the elephant, they are all placed vertically, so that the en- 
ormous mass of the latter rests on four pillars, the different pieces of which are 
short, and so slightly moveable on one another, that, as Barthez observes, Saint 
_ Basil bas adopted the error of Pliny, lian, -and SIREN other writers of auti- 
quity, that there are no articulations in the jest of that monstrous animal, 
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The long bones, which by their union foun the inferior extrés 
mity, contain a cavity which adds to their strength, for, according 
to another theorem, explained by Galileo, two hollow columns of 
the same quantity of matter, of the same weight and length, beat 
to each other a proportion of strength measured by the diameter 
of their internal excavations, 

The breadth of surface of the articulations of the inferior extres 
mities, assists, materially, in giving them additional strength, 
when, in standing, these bones are in a vertical direction. No ar- 
ticulation has a broader surface than that of the thigh with the 
leg and kneepan. Among the orbicular articulations, no one has 
more points of contact than the joint of the thigh bone to those 
of the pelvis. Professor Barthez says, that when the body is erect, 
the head of the thigh bone and the acetabulum of the os innomina- 
tum, which receives that bone, come in contact in a surface of 
small extent. Iam, on the contrary, of opinion that in no possi-+ 
ble case can the contact of two bones be more complete. The mids 
dle line of direction of the upper part of the thigh bone, is 
then exactly perpendicular to the surface of the condyloid cavity, 
which embraces and touches, in nearly every ar the almost 
spherical head of that bone. | 

The cervix on which the head of the bone is dé dÿ by keeping 
the thigh bone at a distance from the cavity of the pelvis, increases 
the extent of the space, in which the centre of gravity ris pad 
without being carried beyond its limits. — 

CLXXXIII. The erect posture does not imply a perfect ab 
sence of motion. It is, on the contrary, accompanied by a stag. 
gering which is the more marked in proportion as the person 
has less strength and vigour. ‘These perpetuai oscillations, 
though but slightly distinct, in a man who stands upright, depend 
onthe incapacity of the extensors to keep up a constant state of 
contraction, so that they become relaxed for a short time, and the 
intervals of rest in the extensors aref ens in Ps to the 
weaker state of the subject. - à oa le 

Some physiologists have given a very inaccurate idea of standing, 
by making that attitude depend an a general effort of the muscles ; 
the extensors enly, are truly active. The flexors, far from assist- 
ing, tend, on the contrary, to disturb the relation between the 
bones, necessary to render that state permanent. This explains, 
why standing is so much more fatiguing than walking, i in which, 
the extensorsand flexors of the limbs,are in alternate action and rest, 
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it may be said, nevertheless, that to give the greater firmness io 
the attitude, we sometimes contract, in a moderate degree; the flex- 
ors themselves ; then, that great part of the real force of the mus- 
cles, which acts according to the direction of the levers which they 
are to set in motion (CLXY: ) and which is completely lost in the 
diferent. motions which they produce, is usefully employed in 
drawing together the articular extremities, in keeping theirsurfaces 
firmly applied to each other, and in maintaining their exact super- 
position which is necessary to the erect posture of the body. Noone 
that I know of, had taken noticeof this: employment of the greater 
‘portion of our muscular power, which was thought completely lost 
by the unfavourable arrangement of our organs of motion. The 
line, according to which all the parts of the body bear on the plane 
which supports them, has much more tendency to fall forwards than 
backwards ;* and falls forward are the mdst common and the 
easiest. . Thus, nature has directed, in the same direction, the 
motion of the hands, which we carry forward to break the force of 
bur falls, to prevent too violent ‘shocks, and to lessen their effect. 
At the same time, she has provided means of protection towards 
the sides which the hands could not guard, She has given more — 
thickness to the back part of the skull; the skin which covers the 
neck and back, is much denser than that which covers the fore 
part of the body. The scapula, in addition to the ribs, protects 
the posterior part of the chest. The spinal column lies aléng the 
whole length of the back ; the bones of the pelvis have their whole 
breadth turned back was 

Falls are the. more serious, as:they occur in a more extort state 
of extension of the articulations ; the falls of a child whose limbs 
are in an habitual. state of De, are much less dangerous than 
those of a strong and powerful adult, whose body falls in one piece, 
if I may be allowed that expression. The falls which skaiters 
‘meet with, on the ice, are often fatal from fracture of the skull’ 
which placed at the extremity of a long lever formed by the whole 
body, whose articulations are on the stretch, strikes the slippery 
and solid ice, with a momeutum increased by the quickness of the | 
fall qu his 9 | | | | Lot Te 


# * Thistendency. is cube lesé distinct in tall slender men. Iti is observed, that . 
they, for the most part, stoop in walking, less from the habit of bending forward, 
than to prevent the centre of gravity from falling behind, Pregnant women, 

dropsical patients, all persons who have much embonpo int, throvr their body, 
back, from an opposite and easy understood reasous 


ee hens 
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We have already seen, that wading fowls remain à Jong while 
Standing, without effort, by means of a peculiar contrivanee in 
the articulation of the tibia to the thigh bone, but all other birds, 
are obliged to employ muscular action when standing, except 
during sleep. The greater part, it is well known, roost on a 
branch which they grasp firmly with their claws. Now, this con- 
striction, by which they cling to their support, is a necessary re- 
sult of the manner in which the tendons of the flexors of their feet 
descend along their legs.— These tendons pass behind the articula- 
tion of the heel ; a muscle which arises from the pubis joins them, 
as it passes in front of the knee, so that the bird has but to give 
way to his weight, and the joints, becoming salient on the side 
along which the tendons run, stretch and pull them, and make 
them act upon the feet, so as to draw iu the claws to clasp tightly 
the branch on which he is perched, Borelli was the first whe 
understood distinctly and explained satisfactorily this pheno. 
menon*, | yee 

CLXXXIV. Although standing on both feet is most natural 
to man, he is able to stand on one; but the posture is fatiguing, 
from the forced inclination of the body to the side of the leg 
which supports him, and the effort of contraction required to keep 
up this lateral inflexion. The difficulty increases if, instead of 
resting on the entire sole, we chuse to stand on the heel or on the 
toe: the base of support is then so small, that no effort is sufficient 
to keep the centre of gravity, long together, in the requisite si- 
tuation. Bd a) | * 

As to the degree of separation of the feet, which gives the 
firmest possible stand, it depends upon their length. | When they 
enclose a perfect square, that is, when, taking their length at nine 
inches, each side of the quadrilateral figure is of that measure, 
the stand is the firmest that can be conceived. Nevertheless, we 
are far from keeping or taking this posture to prevent falls. The 
wrestler, who wants to throw his antagonist, strides much more : 
but then, he loses on one side what he gains on another; and if 
he stride 36 inches, on the transversal line, it will need much 
greater force to overthrow him on that side ; but it will take much 
Jess to throw him forwards, or on his back. Wherefore, one of 
the great principles of this gymnastic art, is to bring back the feet 


_* De motu animalium, Prop. 150, *Queritur quaré aves stando, ramés arbo- | 


rum comprehensis, guiescunt et dormiunt absque ruinds Tab. II, fige ae 
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to a moderate stride, in ‘the line of the effort which i is foreseen to 
require resistance, ; 

There is some resemblance to standing, in the cdi of Keneel- 
ing and sitting. | | 

In the first, the weight of the body bears upon the knees, and 
we must bring back the body, to throw the centre of gravity over 
the middle of the legs. Accordingly, if we have nothing before 
us to lean on, this posture is extremely distressing, and we cannot 
long keep it oni I have said, in another work, that genuflexion 
rendered monks very liable to hernia; the abdominal viscera be- 
ing pushed against the anterior and lower part of the son sain by’ 
the throwing back of the body. 

In sitting, the weight of the body bearing on the tuberosities of | 
the ischia, there is much less effort required than in standing on 
the feet. The base of support is much larger; and when the back 
leans, almost: all the extensor Linon stade in rh a are in 
action. 

CLXXXV. of the SAP MR Decubilus.: AN ie authors 
who,like Borelli, have treated professedly of the animal mechanism ; 
all the physiologists, who, like Haller, have set forth, in some de. 
tail, the mechanism of standing, and of progression, have com. 
pletely passed over the consideration of the human body in repose, 
left to its own weight, in lying on an horizontal plane. ‘The interne 
tion of the following observations is to fill up this gap. ‘Let us. 
consider, at setting out, that lying on an horizontal plane, is the 
only posture ia which all the locomotive muscles recover the prin- 
ciple of their contractility, exhausted by exertion.’ Standing 
without motion, has only the appearance of repose, and the unre- 
mitted contractions it requires, fatigue the muscular organs, more — 
than the alternate contractions, by which the various motions of. 
progression are carried into effect. ! 

The human body, stretched on an horizontal plane, reposes in 
four positions ; as it lies on the back, the belly,.or one or.other 
of the sides, The Latin tongue expresses the first two situations, 
by the terms supine and prone. It has no ENT word for 
lying upon the side. 

Lying upon the right side is the mast ordinary sloigael of sat 
in which we rest most pleasantly, and longest together. There 
are very few, except under constraint of sume faulty organiza- 
tion, who lie on the other side. This depends on two causes ; 
when the body lies on the left side, the liver, a bulky viscus, very 


heavy, and ill'steadied in the right hypochondrium, presses with 


all its weight on the stomach, and draws down the diaphragm: 
thence ensues, an uneasiness, which hinders long continuance of 
sleep, or disturbs it with distressing dreams: then the ‘human 
stomach presents a canal in which the course of its contents is 
obliquely directed from above downwards, and from left to right : 
the right or pyloric orifice of the stomach is much less»raised than 
… itsfleft or cardiac orifice; lying on the rightsside favours, therefore, 

the descent of aliments, which, to pass into the intestines, are not 
_ obliged to: ascend against their own: weight, as they must, in lying 
on the left side. These two anatomical causes exert their influence 


on the generality of men, and if theré.are any who: fall into the 


habit of lying. on the left; one may safely conjecture some vicious 
organization, or some‘accidental hey ‘that determines them, as 
by instinct, tq this postures! dico vi troqque lp eatianl a 


. Let.us suppose an effusion of blood, water, or pus in the sac'of 
the pleura of the right side. The patient lies on this side; that: 


the weight of his body may not oppose the dilatation of the sound 
side of the.chest.. The parietes of this cavity are: not equally dis 
tant from itsjaxis; the. pressure of the body on the plane of sup: 


port, prevents, the separation of the ribs, whether asia mechanical : 


hindrance to the displacement of these bones, or in numbing the 
contractility of the muscles of inspiration, all more or less com- 


pressed : Now, :as'the healthy lung must supply the place of the! 
diseased, nothing could be more inthe way thanito produce; on» 
that side, by, a bad. posture, a constraint. Seu: ‘that: ahahaha M 


by disease, onthe others $f otvrudra vis aint) to 


At has-long been imagined, and itis: tate still, that, in dhurediy 4 
effusions,, patients. lie on the side of the effibions ‘to hinder the” 
effused fluid from pressing on the” miclisasticiehi and pushing’ it 


agaiust the opposite lung, of which it will constrain 'the develope 


ment, The followiag rue shew shearly enough in error | 


ofsuch asupposition: © fiea wo 
I, have: several times produced ‘artificial ylrotborastie in- 


jecting, with:water, the chest of several bodies, through a wound 


in one of the sides. This experiment can be made, only on bodies 
in which. the lungs are free: from adhesion to the pariètés of the 


chest, and the number is smaller than might be imagined; you | 
may introduce. ia this way from three to four’ pints ofrwater:* * 
afterwards, opened carefully the opposite side ôf the chest : the ' 


ribs removed and the lung. displaced, | gave roonÿ ‘to see nt à 


/ | ASD : 


the: septum of the:mediastin um ‘stretched from the verteb ral colums 
to the steruum, and supporting, without yielding, the: weight 


_ of the: liquid, whatever might'be the posture given to the bodys 


… [tisfor the sake then, evidently, of not preventing the dildtau 
tion of the sound part of the respiratory apparatus, already cons 
demned in one part/to inaction; that patients, ‘in'thoracic effusion, 
lie constantly on:the side of the effusion, It'is for the same’ doit 
tive; to which:we may add.that of not incréäsing the pain’ by 
dragging downward the inflamed pleura, that patients’ in pieus 
risy lielon' the affected side. ‘The same ‘thing hæppens'in peripneu- 
monies 3 ina peer all diseased rift iki a the: maha and 
rietes: of the chest; ent 1: no 

-Lying om the: bite) REP FR in, FAT is natural in’ 
many diseases. It commonly indicates more or less’ weakness of 
the muscles of inspiration: :The’contractilepowerswhich perform’ 
the dilatation: of the:chest; whem affected with: ddynamia, in fevers! 
of) a» bad:character,! or after extreme fatigue, ‘carry very imper-: 
fectly into effect: this dilatation | Nevertheless, ‘a deternitiate® 
quantity of atmospherical air, : must! be admitted, every moment, 
into: the lungs, andthe general wedkinesswould be increased) if res- 
piration did not imprégnate the blood with a'suifficiency of oxy gen’?! 
patients choose, therefore, the posture which niakes the dilatation 
of thedungs easiest for their weakened muscles.’ The posterior pas” 
ries of-thechest on which the body réposes; inlyingupon the back, 


is almost useless in theexpanéiontof the éavitys “The! ribs, which 


have the centre of their motions in their articulation! with the ver. 


tebral column,.are almost: immovealile backwards, and thé movea-" 


-blencssrof shése bones, increases with thé length of thé lever which 


they represent.” So that; no where’is it greater than at the ante-' 
rior extremity terminating in ‘the sternum. Thus, lying» ‘on thé 
back has the double advantage of not constraining any’ of the 
muscles of inspiration, and of not opposing the motion’ of the ribs, 
except at that part where these bones’ have the least play? lying’ 
ou the back is one of the characteristic symptoms of putrid or 
ady namic fever, of seurvy, and of all the diseases of which’ debility’ 
of the contractile parts, forms the principal characteristic. After 
the fatigue of a long march, ‘or of any other continued éxertion, 
wé take this position in jéhtaila ahd changeit,oniy when serine’ as 
sufliciently replaced the loss of contractility. 

Lying on the belly has effects directly the reverse. The cpa 
sion of the chest is hindered, exact! F where the bony. structure is 
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formed for thegreatest play of motion: the abdominal viscera are 
besides pushed up on the diaphragm;of which they resist the depres- 
sion, and the posture is accordingly unusual. The continuance of 
_& during sleep is possible only to the robust : others, even when 
they do fall asleep in this posture, soon wake from troubled and 
distressing dreams, under the agony known by the name of the 
night-mare. We sometimes seek this posture to constrain respi. 
ration, and so abate inward excitation, in the ardour, for instance, 
ofa febrile paroxysm. : .. Dares brs wowg h pet pastis 
The different postures of ,lying having reference to the degrees 
of facility of respiration, very. young children-and persons ad- 
vanced in years, prefer lying on the back, this posture being, as 
was already observed, the most:favourable to’ the motions of respi- 
ration... Respiration, like all the other functions of the animal eco. 
nomy, with the.exception of the.circilation andiof the phenomena: 
which immediately depend on it; requires a kind of cultivation; it: 
is but feebly performed at an early period of life. It is only after 
a certain number of years, and when the muscles of respiration, : 
at first small and weak, acquire strength from the very circum. 
stance of being called into frequent action, that the chest dilates : 
_ with facility, and that the lungs enjoy the full exercise of their fae | 
culties, Until that period, the enlargement of the chest and the 
dilatation of the lungs took place, in an imperfect manner, the: 
child was unable, even by spitting, to free itself ofthe mucus with. 
which its bronchiæ are apt to get filled; and which render the pul- 
monary catarrh, called the hooping cough, so dangerous at an 
early period of life, In like manner, in an old man, the muscles, : 
debilitated, and, returned to the relative weakness of infancy, in 
vain strive to clear the air cells of the mucus with which they be- 
come obstructed in the suffocating catarrh. ‘The mechanical pro. 
_ cess of respiration is, therefore, equally difficult in the child, from: 
the weakness of the muscles which have remained in a long conti- 
nued state of inactivity; in the old man, from the debility of the 
same organs and irom the induration of the cartilages. Thus, 
at those two distant periods of life, it is most natural to lie on 
one’s back, but there is a sufficiently remarkable difference in that 
respect, and which may now be inquired into. 44 
In the foregoing observations, I have always spoken of the hu. 
man body as stretched on a perfectly horizontal plane. It is sel. 
dom, however, that we rest on sucha surface ; almost every one, 
and especially persons advanced in life, require that the plane — 
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should be inclined, and that the head should be raiseditoa certain 
degree, else the. brain would become affected with a fatal conges- 
tion of blood. Children, on the other hand, suffer no inconve- 
nience from a neglect of this precaution, whether it is that, in thems 
the vital power has moreenergy, and thus balances better the laws 
of mechanics, by opposing more powerfully the effects of gravitas 
tion, or whether it is, that in very young children, the parietes of 
the arteries within the skull, have a proportionate thickness, and 
consequently greater power. The extreme disproportion observ- 
able in adults, in the thickness of the parietes, between the cere- 
bral arteries and those of other parts of the body, i is but trifling in 
children; and may not this difference of structure, which I have 
several times observed in the course of dissection, be considered as 
one of the principal causes which, in old age, bring on ivi 
a disease to which the child is notliable, 

It is well known, that as the enlargement of the chest is pro? 
duced by the depression of the diaphragm, persons who have taken 
a plentiful meal, dropsical patients, pregnant women, cannot rest, 
without lying on a very inclined plane, so that the chest being con- 
sider ably raised and the patient, as it were, seated, the weight of 
the abdominal viscera draws them towards the most depending 
part, that their balk may not interfere with the depression of 
the diaphragm. 

We might now inquire what is the posture in which the body 
rests with least fatigue; this investigation, unimportant to the phy- 
sician, would be of the highest value to the arts which have for 
their object the imitation of Nature. In consequence of igno- 
rance on this subject, we often see, in the works of several cf our 
sculptors, figures in attitudes of repose so incorrect and uneasy, 
that they could not maintain them, without.considerableeffort and 
fatigue. | ; À ke pela 

CLXXXVI. Of the motions of progression. Of walking. 
Walking, running, and leaping, are so closely connected, that it is 
diilicult to distinguish them. ‘There is, in fact, very little difference 
‘between walking, in a certain manner, or running ; and running is 
most frequently preduced, by the complicated mechanism of run- 
ning and.leaping. Inthe mostnatural way of walking, we, in the 
first instance, poize the body on.one foot, then, bending the oppo- 
site foot on the leg, the latter on the thigh, and the thigh on the 
pelvis, we shorten that extremity; we, at the same time, carry it 
forward, extend its articulations which were bent, and when firmly 


applied ‘to tlie ground) we bend the body forward änd'catry baëk: 
the centre of gravity in that direction’; and performing the same 
motions with the limb which remained behind; we. measure the 
space the more rapidly, ceeteris: paribus, as the Jeverson which the 
centre of gravity alternately bears, are longer. ‘The weight of the 
body, compared. to that of the lower extremities, i is as that. of à 
‘carriage which mov dns in scents on a different. spokes of us 
wheels.) ous 
. The. centre, ar ibn does not move along: à stidiabt: ud 
but between two parallels, in which space it describes obliqué 
lines from the one parallel to the other, and forms zig zags, Thé 
oblique direction of the neck of the thigh bones, accounts for thé 
lateral, oscillations of the body, when we walk; the arms which 
mové, ina different direction, from that of the lower extremities; 
serve to balance us, preserve the equilibrium, and correct the stag- 
gering which wouldbe much greater, if the neck of the thigh bone, 
instead of being oblique, had been horizontal. The impulses com: 
municated to the trunk, are reciprocally balanced, and the latter 
moves in the diagonal of a parallelogram, whose sides are repre- 
sented by the line of these impulses. : We constantly deviate from 
the straight line, in walking, and if the sight did not enable us to 
see, at a distance, the object towards which we are moving, wé 
should go to a considerable distance from it. If you placea man, 
with his eyes blind folded, in the middle of a square field, he will, 
in his attempt to get out, and thinking that he is moving in a 
straight line, make for one of the corners. : It is, almost always, 


towards the left that we deviate, the right lower extremity, which 


is the stronger, inclining the body towards the opposite side. 
Those who arelame depart much more froma straight line, and 
deviate towards the side of the shorter leg. The motions which 
they are obliged to use, and which render their gait so remarkable, 
are occasioned by the necessity of incessant and powerful efforts, 
to prevent the body from giving way to its own weight, and to the 
| greater power of the sound SFipeitr, which inclines it towards 
the affected side. + > > où 4 
The breadth of the foot, and a | moderate oe these 
parts, give a much firmer support to the centre of. gravity. Thus, 
in walking on a moving andi insecure surface, we hold apart our 
feet, so as to include a,greater base of. ‘sustentation.’ Those w 
taire long been at sea, acquire such a habit of holding their feet 
ant in the way they are obliged to do during the rolling of a 
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ship, that they cannnot lose the habit, even when on ‘shore, and 
are easily recognized by their gait. A sailor is unfit for active 
service, till he has acquired what is called, by sea- faring ‘people, a 
seaman’s foot, that is, till he is capable of stepping ih on the 
deck ofa vessel tossed by the tempest. | 
The gait of a woman, from her having smaller feet, is less firm 5 
but ought we, from that circnmstance, to infer, with the most ew | 
quent writer of the eighteenth century, that this diminutive size of 
the foot, is connected with the necessity of her being overtaken in 
flight. ‘The concave form of the sole of the feet, by enabling them” 
pro to adapt themselves to Goes unevenness st és “enr CE Te 
gitediont! There i is, in à wang! an n intermediate moment, between 
the beginning and end of a step, during which the centre of gra- 
vity isin the air; this lasts from the moment when the centre of 
gravity is no longer in the foot which remains Denia, till it re- 
turns into the other foot which is carried forward. 7 
he WwW alking i is, modified, according as it takes place on an horizon- 
tal, or ‘an inclined plane; in the latter case, we ascend or descend, 
and the exertion is much more fatiguing. To explain the action 
of ascending, let us suppose a man at the bottom of a flight of 
stairs, which he wishes ta go up ; he begins by bending the arti- 
culations of the limb which he is desirous of carrying forward; he 
raises it thus, and shortens it to advance: and when the foot, 
which is in a state of semi-extension, rests on the ground, he ex- 
tends the articulations of the other extremity, carries thus the body 
upward, in a vertical direction, and completes this first step, by 
contracting the extensors of the leg that were first in action, so that 
they may bring ‘forward and restore to it the centre of gravity, to 
which the posterior leg, whose foot is extended, has given a verti- 
cul motion of elevation. Hence, in ascending, the calves of the 
legs and knees, especially the latter, are so much fatigued ; for, 
the effort with which the extensors of the foremost leg, bring back. 
again upon it the centre of gravity, is more powerful than that by 
which the gemelli and the soleus impart to it, by extending the 
hindmost foot, a motion of vertical elevation. | | x 
To relieve the extensors of the leg, we bend the body forward, 
as much as possible; we lean back, on the contrary, in Habcait 
ing a flight of stairs, or a rapid slope, in order to slacken the mo. 
tion, by which the body yielding to 45 own ‘Weightyfalls oi on sf fl leg 
that is carried forward, iii dia | 
3K 
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At the moment when the centre of gravity is no longer within’ 
the base of sustentation, all the powers unite in action, that it may. 
fall, as little as possible, from a vertical direction. The glutæi 
steady the pelvis, and straighten the thigh, the lumbar muscles ex=. 
tend the trunk on the pelvis ; hence, in going down a slope, the), 
Joins get so much fatigued. We are less fatigued in going down 
hill, when the slope, is moderate, than in going up hill; as. the: 
force of gravitation, or the weight of the body, assists considera~ 
bly the descending vertical motion., The motion of walking, when 
we take very long steps, resembles that of going up hill,: as they 
body being lowered, every time the legs are much apart, sas aid 
_ to be elevated, at each step, towards, the foremost leg. FR hi 

At every “gs we take, the articulation of the leg with the foot. 
is the principal seat of an effort, to which physiologists have not: 
paid any attention. The whole weight of the body is supported 
by the action of the levator muscles ef the heel, and the astragalus 
supports this weight, which varies according to the corpulence of 
the person, and the burthen with which he is loaded. The weightof 
an adult, of common stature and of moderate size, may be estimated * 
at about 150 pounds; but which sometimes, in corpulent people, 
amounts to between four and five hundred pounds. If, then, to: 
the weight of the body there be added that of the burthens which 
it may support, it will be conceived how immense the efforts must 
be, which are, as it were, unconsciously, carried.on, in the articu- 
lation of the foot with the leg. But how nuinerous the resources 
which nature has provided to overcome this great resistance; 
how many the circumstances she has happily combined. to ac- 
complish this without fatigue! In the first place, the foot in this 
action, represents a lever of the second class, and this lever, it is 
well known, is the most. advantageous, the resistance being always 
nearer to the fulcrum than the power, and the arm, by which the 
latter acts, consisting of the whole. length of the lever. If you at. . 
tend to the mechanism of the different parts of the skeleton, you 
will no where find so powerful a lever applied in so favourable a 
manner. ‘The os calcis, by carrying the foot beyond its articula- 
tion with the leg, adds likewise to the length of the lever by which 
the power acts. Its length has considerable influence on our 
strength, on our power of taking, without fatigue, long walks, or 
engaging in exertions requiring considerable muscular force in the 
lower extremities, The negroes, who excel in running, in dancing, 
and inall gymnastic exercises, have a longer and more projecting 


‘heel'thah’ Europeans. ‘They dance ' best, whose tendo Achitfis i is 
‘most detached, that is to say, projecting, and at the greatest dis- 
‘tance from the axis of the leg ; which implies, that itslower sg à 
omentis carried back, by the prolongation of the os calcis. |“! ’' 
‘'Lhôse who have a short heel, have a Jong and flat foot; this con- 
Sani ecient marked, is faulty, is notonly fiv gui bié to 
beauty/of form, but is besides; remarkably injurious to the strength 
of the limb, as wellas to freedom of motions Men with flat feet, 
are ‘always bad walkers, ‘hence, this fiattened form, when very 
wonsiderable, is considered as unfitting aman for military service. 
lastly, the term denoting this physical imperfection ( pieus plats), 
is accounted insulting inthe French language, as well as'in several 
others. But let us go on with ‘our inquiry into the advantageous 
disposition of the articulation of the foot with the leg » for facility 
in walking, dnd in the different motions of prberesaion?’ sh. 
:INVe-häve seen that! 'the tendong are generally inserted at a very 
acute angle, into the bones on which they act; in the presént i in- 
_ ean however, the insertion takes place ‘at a right angle, the 
* common tendon of the muscles of the'calf of the leg joining the os 
caleis, at the angle most favourable to their freedom ‘of ‘action. 
_ With the exception of the muscles which tnove the head and lower 
jaw, no others.are so evidently disposed’ with this purpose. “Na- 
ture has not been contented with forming the foot in ‘sach à than. 
ner as toafford the most advantageous lever, to which thé moving 
powers are applied, at the greatest possible distance from the fol. 
crum.and at the angle most favourable to their action; she has fur.’ 
ther, increased the efficacy of this action, by adding Ari y 
to'the number of muscular fibres, There is not, in the body, a 
stronger muscle than the soleus, ‘whose short and oblique fibres Bes 
tween the two: wide aponeurosés which cover its ‘anterior and pos- 
terior surfaces, are more numérous than in‘anÿ ‘other muscle, a” 
maybe conceived, by considering the extensive surfaces to which’ 
they are attached. : Besides, ‘the tendo Achillis is kept in 4 due 
degree of straightness, by the aponeurosis of the leg behind it.’ 
~ Every thing; in the powers, a$ well as in the levers, is formed so" 
as to overcome thé! resistance, without’ difficulty ; that is, “so. as’ 
to raise the weight’ of ‘the body, by the extension of the foot, the | 
end of which rests on the ground, in every motion of progression.” 
‘This'immense power with which the musclés of the © calf’ of the” 
leg act'to raise the heel, and to support the whole’ weight of ‘the’ 
body” resting on the astragalus, accounts for the possibility ‘of 
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transverse fractures of the os calcis, and for the rupture of,thetendo 
Achillis,, notw ithstanding its great. thickness; and should lead one 
not to allow patients, after such accidents, to walk freely,|forse- 
veral months; {he substance which unites the parts, being liable to 
rupture, .asis known.to have been. the,oase; in several, instances. 
This same arrangement. of parts likewise accounts for an accident, 
which phy siologists have long apileatanred to explain by a need 
unsatisfactory, theoryeyainomtanneb eal. Oden pew cell 

Et not unfrequently D that se mere saut of, pet 
occasions a rupture of some of the fibres of the gemelliand, of the 
soleus,in consequence of w hich; there comes:on pain, attended with 
induration of the mnscles, : and with a certain degree.ofecchymosis, 
occasioned by the, extravasation of blood. ,, Pathologists suppose 
these symptoms to depend on a rupture, of the plantaris muscle: 
this rupture, however, i is hypothetical, has never been proved) by 
experience to exist, and. its, SUPP OSes, satiate are altogether idle 
and fallacious. “i oisive.seo ré 8 | 

I could, if it were nea out of sont Lis ee ssrséintets 
of this affection ;, in all the, cases which haye come under: my«own ° 
observation, the use of the bath; of emollient and. slightly. narcotic 
poultices, but above all, continued rest, while the symptoms lasted, 
have appeared to me the most appropriate remedies.» sd) oo.) 

CLXXXVIL. Of running. In running; the foot that is hind- 
most being raised before that. which is foremost be firmly: applied | 
to the ground, the centre of gravity.is, for a moment, suspended, 
and. moves in the air, impelled. by, the, force! of. share the 
action of which principally counstitutes leaping, a 

~The mechanism of running,is a compoundof that, of elias 
and leaping, but resembling most.the latter;, hence. some authors. 
have defined it to consist of a succession of tte leaps., The steps: 
are not longer than in walking, but merely succeed, each, other. 
_with greater velocity. . The centre of gravity is transferred, with, 
more rapidity, from one leg to the. other, and, falls are, much more , 
apt to take place. The quick repetition of. the same, motions, in 
running, requires a very lively contractility in the, muscles wh 4 
move the extremities, and as the energy of. this, vital, property. is. 
proportioned to the’ extent of respiration, to: the quantity of air, 
which the blood acquires in passing through the lungs; in running , 
we pant and breathe frequently, and at short intervals, without any 
particular enlargement of the chest, at each act of respiration... , Its 
was necessary that the parietes of this cavity should, in running, ; 
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be remarkably fixed; for, it becomes the point on which those 
muscles are inserted which steady the pelvis and loins) and prevent 
their yielding an uasteady basis to the lower extremitics. » The 
best runners are those who have the strongest ‘lungs, that is, who 
can give to the chest the greatest degree of permanent dilatation, 
In contending for the prize in running, you may see them’ \hidw 
back their head and:shoulders, not only to obviate the propesity 
which there isin the line of the centre of gravity to' fall towards the 
anterior plane, but, likewise, that thesdervical’ column, the sca. 
pula, ithe clavicles, and the humerus being ‘fis ran na ‘4 furnish'a 
firm attachment to the auxiliary muscles of respira id Not rst! ro 
We should’run with much less speed, if'we: ‘applied to the ground 
the whole sole of the foot; partly from the time ‘which would 
be takemupiin thus applying the foot to the ground, and arly by 
the friction which would necessarily take place. | Hente,! ja runs 
ning;we generally touch the ground, ‘only with the end of the foot. 
We run with most.speed, ‘when’ 'the foot is ir a state of extensibn, 
the. leg being moved rapidly by thétextenisors of ‘the ‘Kriee.”" "This 
accounts for the tendency which there is to fall while we ras ithe 
centre of gravity obeying impulses” which follow: ‘each, other in 
rapid succession, and never resting but'on a basis’ of very ‘limite d 
extent, : Another reason’ why the ‘slightest ‘ uhevenness ‘of the 
ground is apt to occasion falls in running js, that the rapid’ motion 
communicated to the body by the sudden and perpetually recur 
_ ring extensions of the posterior extremity, incréases, at ev: ty step, 
so that it is impossible to'stop’ suddenly, and without having pre. 
viously slackenect one’s: een and it the i imy salse to which 
the body is subjected’ “900 | . 
As itis mostly forward that falls are apt to take place, in ron 
ning we always throw back the head, and make use of our ar ms to 
balance the body,:so that they may be in constant opposition to 
the legs, thatis, that the right lower extremity, for example, being 
cuésait at sed] the left arm may be balanced backwaïd. 2 
Few animals are better formed than man to run with speed, his 
Jower limbs are in length.equal to one half of the whole length of 
the. body, and the muséles which move them are very powerful; 
hencé, savages, who are in the constant habit of running, over- 
take the animals which they make their prey ; sand, even in iturope, 
there are professed runners who equal in ARTE the fléetest 
horse. This animal, like every other swift quadruped, would move 
much more slowly than man, on account of the number of the 
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limbs on which he rests, if: he had not the power of moving them 
in pairs, and thus ears his, legs to ary as in what is called 
full gallop. si dû ion ne gpibieig Heds 
CLXXXVIIL. Of PAPE PARU in man, is performedi. 
principally by,the sudden extension of the lower limbs, whose arti- 
culations were in a previous state of flexion. » The alternate angles 
of the foot, of the knee and hip, disappear, and the extensors cons 
tract in almost a convulsive manner. ‘This straightening’ is not 
limited to, the lower limbs, in violent leaping ; it, likewise, affects 
the vertebral column, which acts as! a bow in unbending.» Profess 
sor Barthez, who has the merit of having suggested'this explanation; 
which Borelli and Mayow had very imperfectly understood; per- 
haps, goes too far, in considering as imaginary, a power of repul- - 
sion in the ground, This reaction, admitted by Hamberger and 
by Haller, clearly operates, when we leap on an elastic floor, it 
enables tnmblers to rise, without much effort,.on the rope which 
bears them. . But though all physiologists donot admit that, in 
leaping, there is a re-action from the ground ; it is universally ad- 
mitted, that there must be a certain resistance, from the ground on 
which we tread. fn fact, a moving sand, yielding to the pressure 
of the body, would,by giving way to a considerable degree, render 
it impossible to leap... The instantaneous contraction of the exten.’ 
sor muscles is so powerful, in, extending, the lower ‘extremities,: 
and in communicating to the body a power of projection, so as to’ 
raise it, that frequently, during this, effort, the tendons) of these 
muscles; or even the bones into which they are inserted, break 
across. It is on this account, that dancers are very apt» to’ frac- 
ture their patella. This accident happens, at the moment when’ 
their body, in rising from the nd is kahit biais a 
certain height. | 7 ne gait 
If leaping consists merely in the. entideni otncightehiala A of the 
lower extremities, whose articulations are bentiin alternate direc.’ 
tions, it must be more considerable, according as these are longer ! 
more bent, on one another, and ‘as the muscles none 4 
them contract more powerfully. Hence, animals that'm 
leaps, as the hare, the squirrel, and the jerboa, have posterior ex. 
tremities of considerable length, in.proportion to their fore legs» 
Their different partsare, besides, capable of considerable flexior 
All these animals, strictly speaking, are incapable of walking © 
running, and they move by leaps or bounds succeeding each other. 
with different degrees of rapidity. Some, however, asthe rabbit and 
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the hare,-are capable of running, when climbing up a steep place, 
as, the slope, in this case, lessens the effect of the impulse communi. 
cated by the extension of the posterior limbs; an impulse. which, 
from the strength and length of these extremities, throws the whole. 
weight of the body on. the fore legs, which are weaker and shorter, 
with such a degree of force, that the: animal is obliged to stiffen 
these and to keep them straightened, and ina state of extension, 
to avoid striking the ground with his head, while leaping on an 
horizontal plane. : Frogs, but especially grasshoppers and fleas, À 
between whose hindextremitiés and the rest of the body, there is 
the greatest disproportion, astonish us by the very considerable 
space which they can clear ‘ata leap; but the wonder ceases, 
when we consider that powers communicate to the masses equal 
degrees of velocity, when proportionate to one another ; now, the 
space gone over, depending entirely on. the velocity, since the 
body that leaps, loses, by a gradation which nothing can lessen, 
that which it had acquired ; these motions must be, nearly alike, 
in small and in large animals. Gd | 
Swammerdam says, that the height to which grasshoppers rise, in 
leaping, is to the length of their body as 200 to.1. A fica leaps 
still farther and more swiftly*, «© yy | 
The larva, called the cheese maggot, forms itself into a circle, by 
. contracting, as much as possible, its abdominal muscular fibres ; 
after having, in this manner, brought near to each other its head 
and tail, it suddenly extends and straightens itself, and sends itself 
noa considerable distance. It isby a similar mechanism, that the 
salmon, the trout, and other fishes, swim against rapid currents 
interrupted by water-falls. : They bend their body, to a consider. 
able: degree, straighten it powerfully, and thus overcome. the ob- 
stacle which opposes their progress. I believe, however, that in 
this particular case, the leap is not effected solely by the straight- 
ening of the elastic curve, asis maintained by some authors, but 
that it is likewise occasioned by the resistance against the water, 
- of the fish, which strikes it powerfully, at the moment 
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* Barthez states, in his work on mechanics, that the Arabs call this little ine 
sect the father of leaping; and that Roberval, a natural philosopher of conside- 
rable merit, had written a work entitled de saltu pulicis. Such a subject, thought 
hy the ignorant to supply matter only for idle and fruitless speculation, may 
furnish results highly interesting, when treated by an able man, Jn tenui, 
labor, Hu 


440 


of raising itself; in the same manner, asin the northern seas, the 
enormous whale strikes, with so sudden and violent a blow of her 
tail against the water, as to receive from it a fixed point, and rise 
to the hight of fifteen or twenty feet, as we are informed by navi- 
gators.— Lobsters leap, by violently extending their tail, an elastic — 
and contractile arch, which ea had han nals wi bent bras 
their body. 

This theory of leaping would seem to be ewritvaaretda 9 what © 
is related by Professor Diwas, of a man without thighs, and who, » 
nevertheless, performed surprising feats of dexterity and’ agility.” 
But in this instance, might not the pelvis, the vertebral column, 
and ‘especially the lumbar portion of the latter, make up, bya 
greater mobility, for the want of the re el of the three levers’ 
formed by the lower extremity. 

In the act of leaping, the body, which has peueieed the tétpitees 
may rise in one of two ways, perpendicularly to the horizon, which 
constitutes*the vertical leap, or in a direction more or less ob- 
lique. The vertical leap is always of Jess extent than that which 
takes place in an inclined direction, and the latter is always greate 
er, when it Shas been preceded by running. In running before 
leaping, we have already acquired an impulse which is added to 
that which the mechanism of leaping may produce. ‘ wt 

To convince ourselves of the reality of this’ additional power, | 
let us recollect how difficult it is to stop suddenly,in the midst of a 
race, if we have not previously slacked our pace. ‘This impulse is 
one of the causes which make runners fall forward, when the 
slightest obstacle meets their feet ; but whatever may be the force, 
the direction of leaping, and the powers which produce it, the body 
by which it is executed must be considered as a real projectile that 
is impelled, by a motion counteracted by the force of gravitation. 
Whatever motions we may perform, every thing depends on the — 
first impulse; as soon as the feet cease to be in contact with the — 
plane which supports them, it is no longer in our power, to aug- 
ment the force of theleap or its swiftness. In dancing, it i 
possible to excel in cutting capers, unless one is Capa 
rising to a certain height; I have uniformly observed, that in the 
most celebrated public dancers, the trunk, and especially the 
Jower limbs, are very muscular, the calf of the leg, the buttocks, 
and the back indicate, by their bulk, a remarkable degree of 
energy in the extensors, by whose action, leaping is chiefly ef- 
fected. 
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À dancer who rises vertically, falls back to the ground, when 
the force of gravitation exceeds the impulse which he had received 3 
his fail resembles that of a projectile i in yertical motion; it takes 
place, according to a descending line that i is perfectly and in 
directionand height, tothe ascending line. 

‘Lhe same thing takes place in the oblique leap, sr à 
that the body, like ashell projected,by the explosion of gunpowder, 
describes a parabolic curve, ascending, as long the impelling power 
exceeds the force of gravitation; descending, »when, the latter, 
which increases during the progress of the leap, is; equal to the 
force of impulse. This takes place, when the body has described 
a curve which represents the half of a parabola; from that mo- 
ment, the force of gravitation goes on increasing,and the elisha de- 
scends'in a curve corresponding to the first#. __ 

CLXXXIX. ‘Of swimming. Few animals have more difficulty 
than man, in supporting themselves on the surface of a fluid ; yet 
the weight of the human body exceeds but little that of the same 
bulk of water; sometimes even, when the body is Loaded with much 
fat, its specific gravity and that of water are the same. Ileuce, it 
is observed, that corpulent men swim with less effort; but the 
weight i isnot equally distributed over every point of the support: 
ing fluid. « The head, whose relative weight is very considerable, 
is the principal difficulty à in swimming, and it requires some effort 
to keep it raised, so as to allow the air to enter freely into the 
lungs, through the mouth and nostrils. ‘The upper and lower 
limbs act alternately against the water which they displace by 
pressing on it. In these various motions, there is a successive 
flexion, extension, abduction, and adduction of the limbs ; most of 
the muscles of the body are in motion, and-have their acai point 
of action in the chest, which swimmers. keep expanded by retain- 
ing, by a constriction of the glottis,. a cousiderable quantity sof 
air within the pulmonary tissue. » This continuous dilatation of 
the chest is attended with this further advantage, that it reuders 
the | specifically lighter. ‘Theiforce with which the swimmer is 
me strike the water, the’ rapidity with which the, motions 
must succeed each other, that the fluid may yield: him a sufficiently 
fixed point of action} accounts saa the Fe with which this exer- 
tion is altended. | | | 

oF} | ¢ 
+ in saltu ad horizon na liquo, motus fi it per lineam ‘ parabolicam proxime— 
Borelli, op. cit.‘prop. 1188 ide Galileo on the motion of projectiles. 
3 L 
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Fishes are adapted, by their structure, to the elementin which 
they livethe form of their body bounded, every where, by salient 
angles, is well calculated to separate the columns ofa fluid. A 
bladder filled with azote, which is expelled at pleasure, renders 
their specific gravity less than that of water, according to the 
quantity of gas it contains ; lastly, their tail, moved by powerful 
mus¢les, thay be considered as an oar of great strength, the mo- 
tions of which impel the fish forward, while the fins, like so many 
secondary oars, facilitate and direct his motions, y 
_ The air bladder of fishes gives'to their back a sufficient degree of 
lightness to enable it to remain upward, else this part of the bedy, 
which is the heaviest, would draw after it the rest, and the animal, 
lying on his back, would be incapable of performing any motions 
of progression ; this happens when this bladder is burst or punc. 
tured. Constrictor muscles expel the gas which it contains, and 
force it into the stomach, or oesophagus, when the animal wishes 


to sink. This expulsion becomes impracticable, if the gas under." 


goes considerable expansion, from the application of heat, and re- 
sists the compression that is applied to it. Hence, during the fry- 
time, fishes, after remaining long, on the. surface of the water, 
exposed to the heat of the sun, become unable to sink, and are 
easily caught. rt $i atl dir 

As the fish is entirely surrounded by, a medium which presents, 
on every side, an equal resistance, the velocity which he might have 
acquired, by striking the fluid behind, with his tail, would be lost, 
from the resistance of the water-which he would have to displace 
forward, if, immediately after striking with his tail, he did not 
bring it back into a straight line, so as to present to the fluid, only 
the inconsiderable breadth of his body; the velocity with which 


he moves is, besides, very inferior to that with which he uses his 
tail.. This partbeing brought into astraight line, the fish contracts 


it to its smallest dimensions, at the same time that he brings it 
to the other side; he then expands it and strikes the fluid, ina core 
trary direction, in a line between the two oblique impulses which 
both strokes have given to it. The fish turns -horizontallyy and 
directs himself towards the side he chooses, by striking more 
powerfully, or with greater quickness, on one side than on the 
other, or by striking only on one side. Left 
Fishes without an air bladder, are reduced to live at the bottom 
of the water, unless they have a flat body, apd are furnished with 
horizontal fins, so as to énable them to strikdBonsiderable surface 
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of water, in a powerful manner, as is the case with rays, whose 
wide fins are not inaptly termed wings, the motion of these fishes, 
in the water, precisely resembling that of birds in the air, with no 
other difference but that of the different density of the medium in 
which they mové, as will be shewn in treating of the motions of 
progression peculiar to this class of animals. bé me 
CXC. Of flying. A bird, in rising, or ia moving in the air, 
has to-use much more force and with much greater velocity, than 
a fish in swimming. He has not the power, like the latter, of pla. 
cing himself in equilibrio with the fluid in which he moves, by 
means of an internal organ that renders his specific gravity equal 
to that of the medium he is in. This medium, besides, presents 
less resistance to the powers which strike it to obtain a point of 
support. Tea eLIUE cee an be 
Though birds are incapable of becoming as light as the air, itis, 
however, in their power to obtain a specilic gravity, not much ex. 
ceeding that of the atmosphere. | Nature has rendered them very 
light, by providing them with very capacious lungs, capable of 
great dilatation, from the remarkable mobility of the parietes of 
the chest, and by extending the lungs into the abdomen, by means 
of membranous sacs, and into the skeleton, by means of canals 
which establish a communication of these abdominal and esseous 
-acrial tubes with the pulmonary organ; so that the whole body, 
distended by air rarefied by a considerable degree of heat, since it 
is ten degrees above that of uther warm-blooded animals, clothed 
in feathers almost as light as the air itself, requires but a moderate 
degree ‘of force to support itself in that medium. On the other 
hand, when the wings are expanded, they present to the fluid a 
very extensive surface; the pectoral muscles which set them in 
motion, are besides, sufficiently strong to strike the air with a 
power, and to repeat the stroke with a rapidity and continuousness 
of which no other animal would be capable. We know how pow- 
erful* the muscles of the wings are, even in the tame fowl, which 


re #. have three pectoral muscles; the great pectoral which is attached to 
their enormous sternum, and alone exceeds in weight all the other muscles 
of the bird together; the midale pectoral, whose tendon turns over_a kind of 
pulley, and is attached to the head of the humerus which it raises; by means of 
this mechanism, Nature has placed an elevator muscle at the lower part of the 
body, soas to increase the weight of this part of the bird, which, without this 
kind of ballast might h yeen upset in the air, The third, or lesser pectoral, 
is destined to draw the humerus towards the body. à 
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make so very little use of them. | Lastly, the contractility of these 


very powerful muscles, is greaterin birds than in any other animal, 
no one possesses so much strength in so small a compass. * What 
quadruped of the same weight as an eagle, could strike with his 
foot so violent a blow as that bird, when to stun his prey or to de- 
fend himself, he gives repeated blows with his pinion?’ This mus- 
cular energy is, no doubt, connected with the extensive respira- 
tory organs, with the highly stimulating qualities ofa blood that is 


warmer, more oxidized, more concrescible, in a word, more arte- 


rialized, than that of any other animal. 

‘Let us now inquire how birds, endowed with an organization so 
favourable to flying, perform that action. A bird begins by as- 
cending into the air, either by rising at once from the ground, or 
by allowing himself to fall from a height. If, on the ground, and 
if his wings are too large to be freely spread he has a difficulty 
in rising; in that case he goes to an elevated spot and throws him- 
self from it, that he may have sufficient room to extend his wings 
and strike, in the air, the first stroke that is to raise him. The 
wings expand horizontally, the humerus which forms their princi- 
pal part, standing off from the body; they then descend rapidly, 
and, as the air resists the sudden effort which tends to depress it, 
the body of the bird is elevated by a kind of elastic re-action, cor- 
responding to the leap of man and to the swimming of fishes; the 
impulse being given, the bird closes his wings, contracts his dimen- 
sions, a$ much as possible, that the impulse may be almost entirely 
employed in raising his body, and may not be counteracted by the 
resistance of the air. ‘This resistance of the air, but particularly 
the weight of the bird, would soon overcome the velocity that has 
been obtained, and he would drop, if, by again striking the air, he 
did not againrise. If the bird strikes a second time with his 
wings, before the impulse communicated by the first stroke is over, 
he rises rapidly, but, on the contrary, descends, if this motion is 
delayed. Ifheallow himself to fall only to the height whence he 
began to rise, he may, by a continuance of equal vibrations, keep 
at the same height, A bird, sometimes, ceases altogether to move 
his wings, closes them against his sides and falls, with a precipitate 
motion, like any other weighty bedy. ‘The name of pouncing is 
given to the rapid descent of predacecus birds on their prey. Qb- 
serve a falcon drop suddenly on a poultry yard; if on the point of 
reaching the ground, he perceive danger, he immediately spreads 
his wings, and thus saves himself from falling; for, whatever velo- 
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city he may have acquired in this rapid motion, the resistance of 
the air always increases, as the squares of the velocity; hethen 
rises: anew and takes taie hte T ge a act is called re. 
sourner wie A8 + a Sith ai uit ; 

The oblique aille differ from iu véstival motion hich has 
just been described, in this, that the bird rises by a series of curves 
which are more or less extended, as the motion is more horizontal 
or vertical. In consequence of the peculiar strength of their 
wings, birds. of prey have a very powerful horizontal motion, so 
that in soaring, the curves which ay d describe are so slight, that 
the motion seems quite horizontal. eue à ré | 

Swimming, to many birds, isa more natural mode: of progress 
sion, than flying; these birds are very light, their body is covered 
with a light down, and with feathers over which the water glides 
very readily; their body is fiattened and rests on the fluid, by a 
broad surface. Their pelvis is shaped like the keel. of a ship; 
lastly, their toes united by webs, strike the water with a very 
broad surface. Thisis the case with a numerous tribes of web. 
footed or water-fow]. | 

They who have conceived it to be possible for man to support 
himself in the air, by rendering his body specifically lighter, have 
not considered, that it was imposible to give to the muscles which 
move the arms, a sufficient degree of strength, to enable them to 
move the machines which are adapted to them; and all who have 
ventured to try such machines, have suffered for their rashs 
ness. | ; | 

CXCL Of crawling. Al the motions of progression, of 
which man and animals are capable, may be referred to the theory 
of the lever of the third kind. The body, in leaping, as in walk- 
ing, may be compared to an elastic curve, since the point of 
support, or fulcrum, is in the ground; the force, the spring or 
power, in the extensor muscles, and the resistance in the weight of 
the body. Whatis running, but a succession of short leaps, and is 
not its mechanism intermediate between walking and leaping ? Are 
not flying and swimming real leaps, iu which the body of the ani- 
mal alternately bends and unbends, having its support on media of 
much less resistance than the ground, on which walking, running, 
and leaping are, generally,performed ? The mode of progression pe 
culiar to serpents and soft reptiles, furnishes an additional applicati- 
on of the lever of the e theory ofthe third kind, The snake which moves, 
by forming with its body horizontal! and arte undulations, Dios, 
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in the course ofits length, a series of curves and straight lines, in 
succession, from the head towards the tail; but sometimes, like- 
wise, from the tail towards the head, in the serpents called 
amphisbenous, in which the scales covering the belly are equally 
favourable to a retrogade motion, as to a motion forward. 

The crawling of serpents is facilitated by the length of their 
body, by the smoothness of their scales, the immense power of 
their muscles, and the flexibility of their vertebral column. The 
bones which form this part of the skeleton, are articulated by ar- 
throdia, and loosely jointed, so that a very slight cause destroys 
their union; hence, a blow witha very small stick is capable of 
killing the largest serpents, if applied on the back. The lateral 
inflexions, of this column are very considerable; the degree of ex- 
tension is limited by the spinous processes, and these are, some- 
times, of considerable size, as in the rattle snake. Hence, notwith- 
standing what has been stated by several authors, and although 
painters have represented serpents moving in vertical curves ; spt 
move, in most instances, in horizontal curves. 

A serpent, to swim, is obliged to bend and unbend his body, in 
more rapid succession; thisswimming consists merely in crawling 
faster, and in moving on a less resisting plane. | 

The motions of reptiles, in swimming, surpass, in strength and 
velocity, those of reptiles which craw! on the ground, in as much 
as the latter yields a more fixed point than water. If the serpent 
is desirous of leaping, he suddenly, and at once, brings to a 
straight line all his curves, resting, at the same time, on the extre- 
mity of that which his nearest his tail; then, as I have several times 
observed, he describes the smallest possible number of curves, 
bends into three or four greater arches than usual, but never into 
a single one, whatever the length of his body may be. 

Tortoises, frogs, lizards, salamanders, and all reptiles that 
have legs, drag themselves along on their belly, being ill supported 
by their weak limbs, which bear no proportion to the bulk of their 
body, and can scarcely be said to crawl by a mechanism similar 
to that which has just been explained. 

Caterpillars and maggots craw] much in the same manner as 
serpents. ‘The Jegs of the caterpillar, too feeble to support it, 
or, of themselves, to carry the body forward, are used by these : 
creatures, to obtain a hold on the surface on which they move, by 
bending, in arches, mostly vertical, the parts situated between the 
legs, that are in pairs,at a certaindistance from oneancther. The 
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phtenatilats that have a scaly covering, crawl better, the elasticity 
of their scales assisting the Dried it yf action of their. muscular 
fibres. | Earth worms move, at times, in undulations, as the snake, 
and at others, by dragging themselves like-slugs, This last variety 
of crawling. is, performed as. follows: instead of forming dis. 
tinct curves, the contractile fibres of the reptile, shorten them- 
selves, from the head, which is fixed, towards the tail which is 
moveable, and. the animal performs only slight inflexions. We 
may compare the mode of crawling peculiar to some animals, to the 
motion by whichaman lying horizontally, on his belly, moves for. 
ward, by drawing his, whole body towards his arms, which are in 
a state of extension, and with which he has a held of some fixed 
object. The motion of the’snail is epaiormes almost entity in 
the same manner. — 

»/The snail, loaded with his. shell, Cp to, the surface on ‘ied 
bn moves, by a viscid and glutinous fluid which coagulates and forms 
‘on his)track, a shining varnish. This creature fixes itself, likewise, 
on the ground, by forming a vacuum with the part of its body on 
which it crawls, which is broad, fringed and well -adapted to an. 
swer the purpose of acupping glass. .Itis by this double resource . 
ofa viscid and glutinous fluid, and, of a contractile exhauster, that 
the snail fixes the fore part of his body, and then draws towards this 
fixed part, the rest of his body loaded with the shell... This, part 
of the snail, by which it fastens itself to the ground on which it 
crawls, bears some analogy to the tentacula which assist the pro- 
gression of the sepia and other cephalopodous molusca. 

CXCII. Partial motions performed by the upper extremities. 
These motions will farnish us additional illustrations of the elastic 
curve, or of the third lever, to the theory of which, may be refer- 
red almost all the motions of man and of the lower animals. This 
idea simplifies and facilitates, in a remarkable manner, the study 
of animal mechanics ; it may be considered as a general formula, 
by the help of which we may obtain a solution of all the pro- 
blems of this interesting ‘part of physical science. [ts appli- 
cation particularly distinguishes what has just been stated on 
motion, from what had been, heretofore, written on the same 
subject. 

The upper extremities, in man, are not employed in motions of 
progression, at least, not generally, except in a few instances, 
‘tas, for example, when the limbs being extended and the hands 
having a firm hold of a body, the action of the great pectorals 
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draws the whole td lying’ proie. on a D oige. surface, or 


suspended: 2.544 | | ti 
_« We experience a difficulty:in climbing, , becauseour RE ER 

enable us to grasp the body on which LE ass of progression is 
to be éffected, while the four extrémities of the quadrumana and 
the sharp claws of cats, those of climbing birds, render this action 
easy and natural to all these.animals.) 4 od of) moor 

There exists so great’ a disproportion in: Mit lots eds and 
strength, between our upper and lower extremities, that, walking 
‘on al! fotirs can never be natural to the human‘species ; besides, as 
Datibenton’ observed, the situation of the foramen magnum of ithe 
occipital bone, in man, renders this. attitude. exceedingly. uneasy. 
Its situation, near the centre of thebase of the skull, and nearly 
horizontal, prevents the head from being raised fi Seve 2 y:high to 
enable as to turn our face forward and to'see before/us,and.if we 
bring the head downward, it ‘strikes the ground with its. summit, 
or with the forehead*. Bat ourupper or thoracic limbs, though of 
no use in conveying us whither our wants require, . are almost ex- 
clusively destined to perform motions by which we acton Paik ob- 
jects towards which we have brought ourselves. | 
if we wish to push, or to draw towards us, or to nie af a 

moveable body, to compress, to elevate, or tolower it;: our upper 
extremities are almost exclusively engaged inthis office. 1, L 2 
In pushing, man’ places himself. between the obstacle and 
the ground; he bends his body between these two points, by 
bringing all his limbs into a state of fiexion; he then extends 
them; his whole body represents a. spring which is released 
and recovers itself, and the two extremities of which, meeting 
two obstacles, the ground, and the body to which the impulse 
is to be communicated, exert their action on the one of the two 
which is the more easily moved’ ‘The forceis equal to the con- 

raction of the extensors, which elongate the body previously ina 
state of decurtation, and advance: the moveable obstacle by the 
whole difference, in regard to length, of a man, whose limbs are 
in a state of flexion, and of the same man while these parts are in 
a state of exteiision. tis, in the same manner, and'by a similar 
mechanism, that by pushing against the shore, with an oar, we 
force aboat from it. The vertebral column represents an elastic 


* Dictionniare d’Histoire naturelle de Encyclopédie méthodique. Intro- 
duction, page 21 etsuiv. 
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curve which Straightens itself, between) the feet which rest 
against the bottom of the boat and the end of the pole or oar, 
pushed against the shore, or the bottom of the water. | 

, If, on the. contrary, we wish to draw towards us a body, we 
seize it with extended arms,we then bend them forcibly ; thespring, 
whichis ina state of tension, shortens. itself, the effort is wholly, 
performed by the flexors; it is less fixed, and of less duration 
than that of the extensors, because the axes of the bones do not 
correspond to one another, in a straight line, and because the ac- 
tion is generally partial. : | r : 

We can throw, to a distance, a projectile; the arm remaining 
pendulous and performing a mere oscillatory motion,or by a whirl. 
ing motion of the arm. This last action is much more powerful, 
because the muscles which go from the trunk to the upper extre. 
mity, concur in it. In the former, the previous oscillations give 
to the arm a motion which is peculiar to it, which is added to the 
force of muscular contraction, and which augments its effects. 

Professor Barthez wasaware, that the motions, by which the up. 
per extremity stiffens itself, and assumes a state of extension to 
project a moveable body, or to repel a resistance that is opposed 
to it, perfectly resemble leaping, and are attended, like that action, 
with a sudden extension of the joints which were previously bent, 
In motions applied to a resistance that cannot be overcome, the 
body isnot repelled with the force communicated to it in leaping, 
by the abrupt extension of the lower extremities. The scapula 
is too mereable on the trunk, its articulation with the humerus is 
too unsteady, and the action of this bone is not directed, with re. 
gard to the shoulder, in a sufficiently favourable manner, to ren. 
der the impulse equally great, even though the powers should be 
equal, and they arefar from being so. In every repulsion, and in 
every attraction, whether we bring towards us au object or ree 
move it from us, by acting upon it, with our superior extremities, 
theselimbs represent an elastic arch,which is curved or straightened 
by the action of its flexors or extensors, and these motions, like 
the greater number of those which we have hitherto considered, 
present a precise application of the levers of the third kind. 

The action of seizing a body, with the hand, is facilitated, 1st, 
by the action of the radius on the ulna, which performs pronation 
and supination, motions which belong exclusively to the hands, 
and of which the feet are incapable ; 2dly, by the mobility of the 
wrist, which, properly speaking, is capable of flexion and exten- 
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sion in two directions ; for, the extension of the hand does not con. 
sist in merely bringing it into a parallel line with the axis of the 
limb, but it is, besides, capable of turning it round towards the 
back part of the fore arm, a’ phenomenon not observable in: any 
other articulations; 8dly, by the obscure motions, on one another, 
of the bones of the carpus, by which the palm of the hand becomes 
more concave; 4thly, by the: motions of opposition and circum. 
duction of the thumb and little finger; 5thly, by the greatinumber 
of tle phalanges; every thing, in this part of the: upper extremity, 
proves the excellence of its structure, REPAS all that eee 
phers and naturalists have said of its’ advantages, «' ’ 

Ja applying pressure, for instance, in pressing ‘on a seal, near ly 
the whole weight of the body bears on one of the upper extremi- 
fies. which is powerfully extended, ‘the: shoulder resting on the 
arm, so that the glenoid cavity of the tie Si may be! fib 
lar to the head of the humerus, ; | 

It would be a superfluous task to endedebnr to deseribe all the 
motions which our parts may execute; these partial. motions are 
explained in anatomical works, in treating ofthe muscles ‘on 
whose action they depend. I shall content myself with having in. 
quired into the principal phenomena of animal mechanism, chiefly 
with a reference to the human structure, : Fuller details, on ani< 
mal mechanism, would be out of place, in a work like this. They 
will be found in those works which treat professedly* of this im- 
portant part of physiology, the only one in which it is possible to 
obtain, in the investigation of its objects, that degree of mathema- 
tical certainty, so much sought after by ae man of precision and 
of sound judgement. Yi 

CXCIIT. Partial motions may yet further be studied as signs 
expressive of ideas. They compose what is called the language 
of action; and are supplemental to speech. The language of ges. 
tures, in its perfection, is found sufficient even to express the most 
subtle ideas, and the finest feelings, in the mute scenes, known 
under the name of pantomimes. The gestures, with which the 
man of most phlegm accompanies his discourse, are a language 


* Consult J. A. Borelli, de motu animalium, 4to, The errors contained in 
this work depend on the circumstance of the author’s being more of a mathema- 
tion than of an anatomist. : 


P, J. Barthez, nouvelle Mechanique des io ORAS de l'Homme et es 
animaure 
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süperadded to that which he speaks: they contribute to the exposi- 
tion of the thought :—but what force, inthe man of passion, do they 
notadd to his expression! what power to his language ! This elo- 
quence of gestare, which was so often employed to move and sway 
the assembled multitude in the public place of Rome and Athens, 
was habitual to thé orators of the ancient republics: and the 
moment, when Mark Antony uncovers and shews to the Roman 
people the bloody corse of the first of the Caesars, is not the least 
eloquent passage of his harangues ty 

Thus, although the organ of voice is that which offers us the 
greatest abundance of resources for the expression of our ideas, for 
communication with our fellow creatures,—though ‘the hearing be 
the sense to whichwe must address ourselves to produce in them dis» 
tinct, varied, and lasting impressions,=we do yet address ourselves 
to their touch and their sight, when we would strongly move them, 
by an energetic declaration of our desires. These three different 
languages are employed at once, when we lead a man towards an 
object, and at the-same time point it out to him, and bid him go 
there: touch and gesture are then auxiliary to speech, and testify 
ia him who makes use of them, a strong and resolute will. 
The motions of the eyes, the eye-brows, the eye-lids, the lips, 
and, generally, of all parts of the face, those of the upper 
. limbs, and of the trunk itself, serve to express our passions, 
as well as our ideas, are supplemental to the language of . 
convention, and often betray it, by saying the reverse of what 
itexpresses. The study of gestures, of motions, and of attitudes, 
considered as signs of ideas and passions, is the department.of 
metaphysicians, of painters, of sculptors, and physiognomisis.* 


* See Condillac’s Essay on the Origin of Human Knowledge; Buffon’s Na. 
tural History of Man; Winkelmann’s Treatise on Art; Lavater’s Essays on 
Physiognomy; with the important additions by M, Moreau (de la Sarthe,) 
in the edition he has just published i 


CHAPTER IX: 
“OF VOICE AND SPEECH. 


CXCIV. The voice is an appreciable sound, resulting from. 
the vibrations which the air, expelled from the lungs,” meets with, 
in passing through the glottis. From this sound, articulated by — 
the motions of the tongue, the lips, and other parts of the mouth, 
is produced speech, which may be defined articulated voice. 

All animals furnished with a pulmonary organ have a voice ; for 
it is sufficient, to the production of this sound, that air, collected 
in any receiver, be driven out in a body, witha certain force, and 
that it meet, on its passage, with elastic and vibratory parts. 
‘Fish, that have only trachea, utter no sound: but this ‘defect, 
which is certainly an impediment to the extent and facility of their 
relations, isin part made up by the extreme velocity of their pro- 
gressive motion. CPPSNN MONET ae 

The instrument of voice is the Jarynx, a sort of cartilaginous 
box, placed at the upper part of the trachea, The thin and élas- 
tic cartilages which form its parietes are united by membranes, 
and moved on one another by many little muscles, called laryngeal. 
Of these five cartilages, three only are concerned in the produc. 
tion of voice, these are the arytenoid and the thyroid. The epi- 
glottis is of no other use than to close, to what we swallow, theen- 
trance of the windpipe, whilst the cricoid, situated at the lower 
part of the organ, servesit for a base; on which the arytenoid, and 
the thyroid execute the motions, by which the opening of the 
glottis is contracted or enlarged, for the formation of acute or 
grave tones. | 

This slit, from ten to eleven lines long in an adult, and from two 
to three wide, where the width is greatest, is the most essential 
part of the larynx. Itis really the organ of voice, which is gone 
‘at once, when, by opening the trachea, or the larynx below it, 
the air is prevented from passing through it. Speech only is lost, 
when the wound is above the place of the glottis; which shews 
‘that-voice and speech are two distinct phenomena, one taking 
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place in the larynx, and the other resulting from the action of dis 
vers parts of the mouth,’and especially the tips: pie tied 41 
“Are the different modifications of which the voice is'susceptible, 
dependent on the width or straightness of the glottis, or on the 
tension or relaxation of the ligaments forming its sides? ‘Must we 
believe, with Dodart, that the larynx is a windinstument; or, with 
Ferrein, that it is a stringed instrument ? iyi | 
At is very true that the voice: becomes stronger, fuller, and 
passes from the acute to the grave, as the glottis enlarges with the 
progress of age ;—that it remains always weaker and sharper in 
a woman, whose glottis is nearly a. third smaller than ‘a’ man’s j— 
but the tension or relaxation of the ligaments, which form the 
sides of the glottis, (the vocal strings of Ferréin) may they not 
enable these ligaments to execute, in a given time, vibrations more 
or less prolonged, and more or less rapid, in such a manner, that 
if the air, expelled from the lungs by expiration, strike upon them 
in the state of tension, produced by.the action of the crico.aryte~ 
noidei postici, which carry back the arytenoid. cartilages to which 
the ligaments of the glottis are attached, whilst the thyroid cartic 
lage, to which are attached the other extremities of the same liga- 
ments, is carried forward by a sort of! tilting, occasioned by the 
muscles connecting it with the cricoid cartilage, (crico-thyroidei*) 
the voice will be shrill, that is clear and piercing ; whereas it | 
would be grave, if the arytenoid cartilages being brought forwards 
by the action of the crico-ary tenoidei obliqui, and the thyro-ary- 
_tenoidei muscles, the vocal strings, relaxed, executed less frequent 
ibrationsè. Lino oo) 20 ed devas 
It has been objected toFerrein, that to perform the office of 
vibrating strings, the ligaments of the glottis are neither dry, 
nor tense, nor insulated, the three-fold condition required for the 
production of sound, in. the instruments to which this anatomist 
has compared the larynx: but for all the incompleteness of their 
. «resemblance to: strings, the ligaments of the glottis, similar to 
the vibratory bodies, serving as mouth. pieces to wind-instruments, 
‘such as the reed of the oboc, the mouth-hole of flutes, the lips them. 
-selvesin.the horn, do not the less contribute to the formation and 
varied inflexions of the vocal sound. Itis the more difficult to set 
aside their influence altogether, inasmuch as their state of tension 
coincides always with the contraction of the glottis, and the two 


: | 
* The arytenoid muscle is used in the formation of acute sounds, for bringing 
' together the twe arytenoid cartilages, | 
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conditions! prodacing the same effect; itis dificult to determine if 
it be due to one ratheiithan the other, as it is impossible to decide 


whether -it-bé to the enlargement of the opening, or the relaxation 


of: the ligaments, that the grave tones,are owing. : A last reason, 
which, f think; should make the larynx be considered asserving at 
once the purposes of a wind and a stringed instrument, is, that the 
ligature or section of the recurrent nerves, which give to its mus- 
cles their’ contractility, takes away the voice: ‘so that there 
is evidently required: some RD of action in the sides of the 
opening. | TE 

- When we wish é speak low, we contract but slightly, or notat 
all, the muscles of the larynx, whose action is entirely under the 
direction of the will. . The column of air meeting, then, in its pas- 
sage along: the glottis, only relaxed parts, and little capable of 
vibration, the vocal sound is no longer produced. | The permanent 
extinction of the voice, must depend, inmost cases, on palsy of 
the vocal or laryrigeal muscles. | 

‘It appears then, that, rejecting the Nba and exclusive ex. 
planations of Ferrein and Dodart, we are to consider the larynx 
as an: instrument combining the advantages, and exhibiting the 
double mechanism of wind and stringed instruments ; it is on this 
account: that it surpasses all musical instruments, by the extent, the 
perfection, and above all, by the inexhaustiblevariety of its effects. 
There is no one, that has heard, at a concert, a solo on the French 
horn by an able performer, but has been struck with the resem. 
blance of the effects of this instrament, and those of the human 
voice. Itis because the vibrating body at the mouth-piece of the 
instrument, is alive: it is because the lips, like the sides of the 
glottis, are moveable, the opening of the mouth dilates and cons 
tracts, and, at the same time, its edges are relaxed or rstifiemenl by 
the contraction of the muscles of the lips. | 

The modifications of the voice, depend, not only on the te 
sizes of the opening of the glottis, and of the tension of its liga- 
ments, but further on the degree of length of the trachea. The 
singer who runs down the whole scale of sounds, from highest to 
lowest, visibly shortens the neck and the trachea, whilst in ascend. 
ing, he stretches them out. | \ 

The force of the voice* ii on the volume of. air that may 


# Sailors, and those that live on the banks of great rivers, have commonly 
strong voices from being ubliged to overpower, with the voice, the noise of 
the waves, which has constrained them to a great habitual exertion of its organs, 
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‘be expelled from the lungs at once, and: on the degree of captness; 
in the parietes of the canals by: whiclit is given out. Birds, whose 
body is ail aerial,:have a voice very strong:for their bulk: > Their 
trachea, furnished with a double larynx, is almost* entirely’ carti-' 
laginous. > It is especially sovin certain’ screaming “birds, : as 
the jay, and ‘some others: whilst: it is»nearly all membranous 
in the hedge-hog, a small PRES seine ‘cries are’ almost i ims 
ess igvi ens IEEE Oey Rh ; . | 

‘The hissing of serpents: wits the Son ing of it are heard to 
some distante; because the creatures can send outa large quantity 
of air, at.once, from their vesicular lungs,and in the last, because 
the vocal strings are completely insulated from the coats of the 
larynx, with which in other animals, they are continuous. A) 

Pheivoice of men is strong according to the capacity of the chest. 
It isalways weaker after meals, when the stomach and intestines, 
distended with food, push up the diaphragm. and resist its descent. 
The voice, formed in the passage of, the air along the glottis, ac+ 
quires much force and intensity, becomes much more sonorous, by 
the reverberations of the sound in, the, mouth and in the nasal 
cavities. It is weakened and disagreeably impaired, when a poly- 
pus of the nasalscanals, or of the throat, or the destruction of the 
roof of. the mouth, prevents the air from passing along. the nasai 
canals, and. their various! sinuses. lThe voice is then said tobe. 
nasal, though, in truth, it suffers from want of the modifications 
if should receive in the cavities belonging to the nose. 

CXCV., Of speech. To whisperis to articulate: very ab 
ye which, im truth, deserve not the name of voice, since they 
scarcely ua the sound, which always accompanies the passage 
of air in expiration. : Man only:can articalate sound, and enjoys 
the gift of speech. The particular disposition of the, mouth, of 
the tongue, and lips, makes all ;pronunciation impossible to quads 
rupeds. The monkey, in whom these paris have the same confor. 
mation as in man, would speak like him, if the air as it leaves the 
larynx, were not diffused into the hyo-thyroid cavities, which are 
membranous in some, cartilaginous and even bony ‘in the howling 
monkey, whose cry is so hoarse and melancholy. Every time that 
the animal would utter his cry, these sacs swell, then empty them. 


* See the Memoirs of M, Cuvier on the double larynx, and on {he voice 
of birds, 
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selves, so that he’is not able, at will, to supply to the Higorent 
pasts,of his mouth the sounds they might articulate.* 

Articulated sounds are represented by letters which artère 
their whôle force. One cannot reflect on it all, without seeing 
what» ad jadyance man made towards the nstfociibà of his nas 
ture, whemhe invented these signs for the preservation and trans: 
mission of-his thoughts. The vocdl sounds are expressed by the 
letters called vowels, that is to say, which the voice furnishes 
alniost:¢ompletely formed, and which need, for their articulation, 
nothing more than the more or less opening of the mouth, by the 
separation of the jaws and of the lips. ; We protiounce,;without 
effort, the letters A, E, I, O. U; they are the first the ‘child utters 
they appear, besides, to cost him: less study than the; consonants. 
These, which form the most numerous class of the letters of 
the alphabet, serve only, as their name indicates, to bind toge- 
ther the vowels. Their pronunciation is always! less natural, 
and consequently more dificult. : Accordingly, it is observed, that 
the most harmonious languages, thé most grateful tothe ear, are 
those which use fewest consonants and most vowels. It is in this 
point especially, that the Greek tongue surpasses all, ancient and 
modernt; that, of dead languages, Latin holds the second places 
and, lastly, that Russian, Jtalian, and Spanish, are more agreeable 
in pronunciation, than French, and still more than languages of 
Teutonic origin, as English, Corus Dutch, Swedish, Danish, — 
&c. Among some Northern nations, all articulated sounds appear 
to issue from the nose or the throat, and make a disagreeable pro- 
nunciation, no doubt, because it requires greater effort, and he 
who listens sympathizes in the difficulty which seems to be felt by: 
him who speaks. Would it not seem that the inhabitants of cold 
countries have been led to use consonants rather than vowels, be-~ 
eause the pronunciation, not requiring the samé opening of the 
mouth, does not give the same room to the continual admission of 
cold'air into the lungs. The gentle pacific nature of the inhabi- 
tants of Otaheite, and of the other Fortunate Isles of the South 
Sea, is shewn in the words of their language, in which are abuns 


* In the ass, an analogous structure is observed, 


+ —— Graiis dedit cre rotundo 
Musa loquism——HoRAT. 
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dante. of vowels, whilst. the hard and barbarous speech of 
the Esquimaux, of the people of Labrador, and New Zealand, 

is the natural consequence of the rigour of their climate, the 
barrenness. of their soil, and their ferocious and warlike 
habits. 

The distinction of pra: into vowels and consonants has not 
been thought sufficient : they have been further distinguished, ac. 
cording to the parts which are more especially engaged in the me- 
chanism of their pronunciation. Thus we mark ihe lubiul, oral, 
nasal, and lingual vowels; and. semi-vowels, M, N,R, L, which 
bear different names, according as the tongue, in articulating them, 
strikes the roof of the mouth, the teeth, or the lips: lastly, explo- 
sive consonants, K, T, P,Q, G, D,B, P,and sibilant, H, X, Z,5, J, 
V, F, C, which are more numerous and more frequently em- 
ployed in languages of more difficult pronunciation. If informa. 
tian on this subject could be of real utility, [ should explain the 
mechanism of the pronunciation of every letter of the alphabet, 
at the risk of furaishing a new scene to the Bourgeois Gen- 
tilhomme. FORD 

CXCVI. Singing, stammering, dumbness, ventriloquism. 
Singing is nothing more than voice modulated, that is, running 
over, with varying rapidity, the different degrees of the harmonic 
scale, passing from the graye to the acute, and from the acute 
to the graye, with expression too of the intermediate tones. 
Though, in general, our song is spoken, speech is not necessary to 
it. Thisaction of the organs of the voice requires more efforts 
and motions than speech: the glottis enlarges or contracts, the 
larynx rises or descends, the neck stretches out, or is drawn in; 
inspiration is accelerated, prolonged, or tered expiration is 
long, or short andabrupt. Accordingly, all these parts are more 
fatigued than by speech, and it is impossible for us to sing as long 
as we speak. 

Whatever Rousseau may have said, in his Dictionary of Music, 
. singing may be regarded as the most natural expression of the emo- 
tions of the soul, since the least civilized nations so use it, in their 
songs of war and love, of joy and mourning : and, as every affection 
of the mind modifies, in some way, the voice, music, whichis only 
imitated song, can, by the aid of sounds, paint love or rage, sadness À 
or joy, fear or désire, can produce the emotions of these different 
states, can thussway the course of our ideas, and See at pleasure, 

3. 
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the operations of the understanding, and the acts of the will*, Of 
all the instruments which this art employs, the vocal organ of man 
is, indisputably, the most-perfect, that from which the most agree“ 
_ able combinations and the most varied may be obtained. Whois 
there that knows not the property of the human voice to lend it: 
self to all accents, and to imitate all languagest? I will observe, 
on the occasion of song, that it is especially consecrated to the ex- 
pression of tender sentiments or movements of passion, and that it 
is turning it aside from its natural or primitive destination, to em2 
ploy it in situations where no emotion can be supposed. It is this 
that makes the recitative of our operas so intolerably tiresome, 
and throws such ludicrousness over dialogues where the speakers 
converse singing, on the most indifferent matters. Languages 
abounding in vowels, are thereby fitted to song, and favour the 
growth of musical genius. It is perhaps their smooth and sono- 
rous language that has given to the music of the Italians, its supe- 
riority over that of other countriest. The declamation of the 
ancients was much more removed than our own, from the common 
tone of conversation, appreached nearer to music, and might be 
noted like real song. . 
The pleasantness, the precision of the voice, the extent and va- 
riety of inflexions of which it is capable, depend on the good con- 
formation of its organs, on the flexibility of the glottis, the elasti- 
city of the cartilages, the particular disposition of the different 
parts of the mouth and nasal canals, &c. It would be enough 
that the two halves of the larynx, or the two nasal canals, were 
unequally developed to prevent precision and distinctness of 
voice. | | 


¥ See Grétry, Essais sur la Musique, &c. 


+ See in the Aviceptolige Française, ov Art de prendre toules sortes 
@ Oiseaux, he way in which they are drawn into snares by counterfeiting their 
song. pm 


+ This pre-eminence has been strongly contested, especially in France, where 
owards ‘he middle of the last century, a war arose on the subject, in which her 
whole literature, split into two factions, fought for the superiority of Piccini and 
Gluck, Out of the heaps writings in verse and in prose, with which the con- 
test was carried on, a few epigrams will be remembered, the letter of Rousseau 
on French music, and the little work of D’ Alembert on the liberty of Music, 
Marmonie} too has made these disputes the subject of an unpublished Poem, uu» 
der the ndme of Voyages de Polymnie 
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 Stammering is a vice! of pronunciation too well known to make 

itnecessary. to define it. A tongue too bulky and thick,—a: res; 
-markable diminution of irritability, as in drunkenness, at the, 
approach of apoplexy, and in certain fevers of a malignant kind, 
the too great length of the frenum of the tongue,—by hinder. 
ing the readiness and ease of its motions; become causes of stame: 
mering. , Or it may, be produced by the waator bad arrangement, 
of several teeth. The same causes, but especially the length of 
the frænum of the ‘tongue, keep down this organ against the 
lower. paries of the mouth, and hinder its point from striking 
the anterior part of the roof of the mouth with the quick stroke, 
requisite for the pronunciation of the letter R. The name of 
burr is given to this defect of speaking. 

. As for dumbness, it may be either accidental or from birth. 
When by any accident, as from a gun shot wound, a cancerous 
tumour which has rendered necessary the extirpation of part of 
‘the tongue, that organ, so far destroyed, is no longer able to apply 
itself to the different parts of the parietes of the mouth and com- 
bine its motions with those of the lips, then the person becomes 
dumb, that is to say, deprived of speech. He has still voice, or the: 
faculty of uttering sounds : he may even articulate, if he supply, 
by mechanical means, the parts of the, tongue, lips, or roof, the. 
want of which hinders his pronunciation. 

It is not so with the dumb from birth. , Frequently, all parts: 
of the mouth are perfect in their conformation, and yet the child; 
cannot attain to speech. , Such is the case of a little. boy of three, 
years and a half old, who has been brought to me, to divide. his: 
frænum linguz. Sometimes, however, the tongue adheres to the: 
lower part of the mouth, because the internal membrane of that:ca= 
vity is reflected over its upper surface, long before it reaches the 
the middle line of the inferior surface, ;În other cases, the ed gee 
of the tongue adhere to the gums, , reget à | 

Sometimes, also, the tongue. is, really, FAR such RE Rs 
case of the:son of Croesus, whose wonderful: story is related. gs 
Herodotus*. J nisl senelt 

In the deaf and alah tae birth, sii "Jamie de salen arises { | 
from the deafness; this, at least, If is what, M. Sicard has-observed } 


% This is the author’s solution ofthe story, not, _Herodotus’s statement, : who 
says expressly the boy was deaf, But the conjecture is ingenious, and shews a, 
possi bility in the story, which, as s Herodotus tells it,.is impossiblee 
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in the great number of pupils committed to his care: which has led 
him to say, that, in them, the want of speech should bear the name 

not of dumbness, but of silence. It is owing entirély to the abso- 
lute ignorance of sounds, and of their force represénted, by the 
letters of the alphabet; the organs of voice shew no’trace of in- 
jury ; they are well fitted for fulfilling the purposes to which they 
were allotted by Nature: but they remain inactive because the 
deaf child cannot be taught to use them. | | 

ft was necessary, therefore, as the ear was closed, to address to 
other senses the speech he must endeavour to imitate. His eye 
must be made to watch the motions* of the lips and the tongue; 
his hand to feel the vibrations, and the utterance of sound; and 
thence he must learn to use his organs of speech: this has been 
done. What Pereira had begun, Sicard has brought to perfection* : 
and such command of articulate sounds has been given to the deaf 
and'dumb by birth, as has enabled them to utter words, and con- 
nected discourse. Even something of inflexion of strong and 
weaker tones has been taught them by using the arm as a! regu. 
lator, as pedals are employed to modify the touches of the piano- 
forte. | ‘ah | LS 01 bad ei 
Bat instruction to the deaf and dumb must be given them by 
another language. : Written language they learn, not asa repre. 
gentative of speech, but as hieroglyphic characters for ideas: and 
a manual language, in which each letter is expressed ‘by the posi- 
tion of the fingérs'or hands, is used as a more Convenient and: ra- 
pid representation of that hieroglyphic language of written charac- 

ters. “itis by this that conversation with them is best carried on: 
and it'is‘with ‘an ease’ and rapidity which’ astonishes those, who, 
for the first time, are‘witnésses to the use of it, | ro 

To conclade this chapter, I have still to speak of a phenomenon, 

well worthy, by its singularity, of the attention of vhysiologists. 
It is known under the name of ventriloquism, because the voice’ 
weak, and little sonorous, appears to issue’ from’ the stomach. 

‘There ismow living, at the quondam Palais-Royal, at the Coffee. 

House dela Grotte,a man, who can carry on a dialugue so natural- 
ly, that you would think you were listening to the conversation of 
two people;at some distance from one another, and quite different 


vo It is known, that old men, grown deef, fix their attention very Closely on 
the motions of the lips, ds well as on the varying expressions of the face, to see 


She words as well as thoughts of those who are speaking, 
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in voice and tone, [have observed, that he is not inspiring while 
he speaks from his belly, but that less air comes from ‘his mouth 
and nostrils than in his ordinary speaking. . Every time that he 
‘does''soj he finds a swelling:in the epigastric: region; sometimes 
he feels wind moving ‘lower down,’ and ‘cannot go" ‘on long tou 
gether without fatigue. 

I had at first conjectured that, in this man, a great part of the 
air driven out by expiration, did not issue from the mouth and 
nasal fossæ, but that, being swallowed and carried down into the 
stomach, it struck against some part of the digestive tube, and 
produced areal echo, but having since observed, with the greatest 
care, this curious phenomenon in M. Fitz-James, who exhibits it in 
the highest perfection, I have satisfied myself that the name of 
ventriloquism no ways suits it; since its whole mechanism consists 
in a slow, gradual, attenuated, expiration, whether for that pur- 
pose the artist employ the power of the will upon the muscles of 
the parietes of the chest, or whether he hold the epiglottis slightly 
lowered, by means of the root of the tongue, of which he scarcely 
brings the point beyond the dental arches. 

I find this long expiration always preceded by a strong inspira 
tion, by means of which he introduces into his lungs a large 
quantity of air of which he afterwards husbands the use. Accor- 
dingly, repletion of the stomach is a great hinderance to the action 
of M. Fitz-James, by preventing the descent of the diaphragm 
which the chest would require, to dilate itself for the full quan. 
tity of air the lungs should receive. 

By accelerating or retarding expiration, he can imitate diffe. 
rent voices, make it seem that the speakers, in a dialogue, -which he 
carries on by himself, stand at different distances, and produce 
illusion the more complete, the more perfect is his talent. No one 
equals M. Fitz-James in the art of deceiving, in this respect, the 
most wary and suspicious observer. 

He can set his organ to five or six different tones, pass rapidly 
from one to the other, as he does when he represents a very eager 
discussion, in a popular society of the people, imitate the sound 
of a bell, and carry on, singly, a conversation, in which one 
might think that several persons of different ages and sexes were 
taking parts. But what completes the illusion and especially 
distinguishes the art of the ventriloquist from that of the mimic, 
who can only counterfeit, consists ia the power of so modu. 
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CHAPTER X. 


sna ea 4 


‘ON GENERATION. 


CXCVII. Differences of the seæcs: The functions treated 
of in this chapter are not necessary to the life of the individual, 
but, without them, the human species would soon perish, for want 
of the power of reproduction; these functions, destined to pre» 
serve the species, are entrusted to two kinds of organs, belonging 
to the two sexes, of which vie constitate the principal, though not 
the only difference. 

Woman, in fact does not difver from man, in her genital organs 
merely, but, likewise, in her lowei stature, in the delicacy of her 
organization, in ihe predominence of the lymphatic and cellular 
systems, which softens down the projections of the muscles, 
and gives to all her limbs those rounded and graceful forms, of 
which we see, in the Venus of Medicis, the inimitable model. In 
woman, sensibility is also more exquisite ; and with less strength, 
her mobility_is greater. The female skeleton even is easily distin- 
guished from that of the male, by striking differences. The aspe. 
tities of the bones are less prominent; the clavicle is less curved, 
the chest shorter but more expanded, the sternum shorter but 
wider; the pelvis more capacious, the thigh bones more oblique*, 
&c. Ina dissertation on physical beauty, read by Camper to the 
Academy of design, at Amsterdam, this celebrated physiologist 
shewed, that, in traciog the forms of the male and femaie body 
within two elliplical areas, of equal size in both, the female pelvis 
would extend beyond the ellipsis, and the shoulders be within; 
while, in man, the shoulders would reach beyond their ellipsis, 
and the pelvis be contained within its limits. 

The general characters of the sexes are so marked, that it would 
be possible to distinguish a male, merely by seeing a part of his 
body naked, even though this part should not be covered with 


* Compare the beautiful plates of the male and female skeleton by Albinas 
and Scemmering. ù | 
3 Q 


456 


hairs and should have none of the principal attribates of virility. 
Should this difference of organization and character be ascribed to 
the influence of the sexual organs upon-the rest of the body? Does 
the uterus impress on the sex all its charaeteristic modifications» 
and is it just to say with Vauhelmont: Propter solum uterum mu- 
lier est, id quod est ; the uterus alone makes woman what she is. 
Fhough this viscus, very evidently, re-acts on the whole system of 
the female, and seems to drawunder its controul nearly the whole 
of the actions and affections of woman, | am,nevertheless, of opinion, 
thatitis far from being the only cause of her distinguishing charac- 
teristics, since these may be recognized, from the earliest period of 
life,when the uterine system is far from having attained its full acti- 
vity. ‘Avery simgular fact, recorded by Professor Caillict, in the 
second volume of the Memoirs of the Medical Society of Paris, proves 
better than all thé reasoning in the world, how much the characte¢ 
of the sex is independant of the influence of the uterus. A female 
was born and grew up with all the external characteristics of her 
sex. At the age of tweuty-one, she wished to yield to her desires, 
but found it impracticable; there was nothing beyond the vulva, 
in other respects, well formed.” A small canal, between two and 
three lines in diameter, occupied the place of the vagina, and ter- 
minated ina cul de sac, aud was about an inch in depth. The 
most accurate examiuations, by introducing a sound into the blad- 
der, and the finger up the rectum discovered nothing like the uterus. 
With the finger i in the rectum, the convexity of the sound in the blad- | 
dr, could be distinctly felt, so that it was evident that, between the 
Jower part of the bladder and the anterior part of the rectum, 
there lay no organ corresponding to the uterus. The young wo- 
man had never been subject to the periodical evacuation which, ae. 
companies or precedes the time of puberty.. No hemorrhage sup- 
plied the place of this excretions She experienced none of the in- 
dispostions that are occasioned by the absence of menstruation ; 
‘she enjoyed, on the contrary, the most perfect health; she was de- 
ficient in none of the other characteristics of her sex, only that 
her breasts were small. At the age of twenty six or twenty seven, 
she became subject to a pretty frequent evacuation of bloody 
urine. May not this affection, which recurred at irregular pe- 
‘riods, be considered as a means by which nature supplied the de- 
ficiency of the menstrual evacuation? The bladder, in that case, 
would fulfil the office of the uterus. and its capillary vessels must 
have been considerably evolved. | 
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The reproduction of the species is, in woman, the most impor- 
tant object of life; it is almost the only destination to which Na- 
ture has called her, aad the only duty she bas to fulfil in buman ° 
society. Wherever the earth is fruitful, and furnishes man with 
abundant means of providing for his wants, he dispenses with the 
‘services of woman, in obtaining fromit means of subsistence, he 
releases her from the burthen of social obligations, The Asiatic 
expects from the women he maiutains in his seraglio, in a state of 
inactivity, nothing bat pleasures and children to perpetuate bis 
yace. ‘The women of Otaheite have no employment but pleasure 
and the duties of mothers. Among some of the savage tribes of, 
America, man, abusing the odious right of power, tyrannizes, it is 
true, over woman, and reserving to himself all the advantages of 
ware life, makes her bear all its weight ; but this exception does. 
not invalidate the general Jaw deduced from observation of all 
nations. Whatever withdraws woman from this primitive destina- 
tion; whatever diverts her from this end is to her injury ; it is the 
scope of all her actions and habits, every thing, in her physical or- 
ganization, has evident reference to it. Of atl the passions, in 
woman, leve has the greatest sway; it has even been said to be her 
only passion. It is true, that all the others are modified by re 
aad receive from ita peculiar cast, which distinguishes them from 
those of man“. 

We willenter, no further, into the oisation of the general 
differences which characterize the two sexes ; no one has entered, 
more deeply into this subject, or has treated it in a more interest- 
ing marner, than M. Roussel, inan excellent work entitled; Sys- 
tème physique and moral de ta femme, “a 

CXEVILE Hermaphrodism., Hermaphredism, or the union 
of the two sexes in the same individual, is impossible ia man, and 
in the numerous class of red-blooded animals. , There is, on re. 
cord, no weil authenticated case of such a, combination ; and all 
the hermaphrodites, that have been: hither to met with, were beings 
imperfectly formed ; im whom imperfect male organs, or female 


2 
organs unnaturally enlarged, rendered the sex dubious. None 


‘ 


* Fontenelle used to say of the devotion of some women; One may see that 
love has been here, Ithas been said inspeaking of St. Theresa: To love God is 


still to love, Thomas maintains that, with. women, a man is more than a na" 


tion. Love is but anepisode in thelife of man; itis the whole history of the 
life of woman, (Madame DE STALL). ' 
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was ever found that had the power, by itself, of begetting a similar 
Being to itself: the greater number were incapable of reproductien ; 
the imperfection, or the faulty conformation of their organs, con- 
demned them to barrenness. Such was the case with the herma- 
phrodite mentioned by Petit of Namur, in the Memoirs of the 
Academy of Sciences; with that one whose case is related by Ma. 
ret, in the Memoirs of the Academy of Dijon, and with all those 
to be found in the records of the Medical Society, which contain 
the greatest number of facts of this kind, 

But though, in man, and in all beings that most resemble him, in 
their organization, complete hermaphrodism has never been met 
with, itis a frequent occurrence among the white-blooded animals, 
and especially among the plants that occupy the lowest part of the 
scale of organized beings. ‘The same is observed in polypi, in se- 
veral kinds of worms, in oysters, and snails. ‘Ihe latter presenta 
singular variety of hermaphredism,in this,that the male and female 
organs being combined in the same individual it is still singly, not 
capable of generation, but is obliged to copulate with another 
being likewise an hermaphrodite, so as to receive, from friction 
and other means of irritation, the excitement to the act of repro- 
duction. | 

in the immense tribe of mosecia plants, the male and femile 
organs are combined on one stalk, and even sometimes within the 
same flower. A number of stamina surround one or more pistils, 
shed on the stigma their fertilizing dust or pollen, which is con. 
veyed, along the canal of the style, into the ovary,"there to impreg- 
nate the seeds by means of which the species are perpetuated, 
The same vegetable species containing, sometimes, male and female 
individuals, the sexes may be at considerable distances from one 
another: the seminal dust is, in that case, conveyed by the air, 
from the male to ‘the female. This is the case with palm trees on 
which Gleditsch made his first observations on ‘the rappin ni 
plants; hemp, spinage, mercurialis, &c. | 

CXCIX. [tis a distinction of the human species that, in très 
the functions of generation are not under the influence of the sea. 
sons, The lower animals, on the contrary, draw together, and 
pair at stated periods of the year, and seem afterwards to forget 
the enjoyments of love, that they may attend to their other necese 
sities, ‘Thus, wolves and foxes copulate in the middle of winter ; 
deer, in autumn, most birds in spring. Man alone seeks his 
partner at all seasons of the year, and impregnates her under all 
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atitudes and in all temperatures, This privilege is not so much 
the consequence of his peculiar constitution, as a result which he 
derives from his industry, protected by the shelters which he con- 


structs against the inclemency of the seasons, and the variations of 


the atmosphere; always capable ef gratifying-his physical wants 
by help of the stores which is foresight has led him to collect, he 
can, at all times, indulge in the enjoyments of love. The domes- 
tic animals which we have, in great measure, removed from the in. 
fluence of external causes, bring forth almost indiscriminately.at all 
seasons of the year. To prove still further, that it is from coun- 
teracting, by the resources of his industry, the influence of nature, 
that map has succeeded in resisting the influence of the seasons, in 
the reproduction of his species, | may observe, that this effect of 
temperature is more absolute, the farther the species is from man: 
Hence the spawn of fishes and frogs is productive sooner or later, 
according to the earliness: or lateness of the season, aud thus, a 
great number of insects depend on the heat of the weather for their 
powers-of reproduction, and for their existence. 

CC. Of the orguns of g2neration inman. Aristotle, Galen, 
and their verbose commentators, have expressed the analog 


_ which subsists between the organs of generation, in the two sexes, 


by saying that they differ only in their position, being external in 
man, and internal in woman. There is, in fact, a considerable re- 
semblance between the ovaria and the testicles, the fallopian tubes 
and the vasa deferentia, the uterusand the vesiculæ seminales, the 
vagina, the external organs of generation in women, and the male 
penis. The former secrete the seminal fluid and furnish, in man 
orin woman, a matter essential to generation (ovariu and testi- 
cles). The fallopian tubes, like the vasa deferentia, convey this 
fluid into receptacles where it has to remain for some time (uterus 
and vesiculæ seminales). These contractile cavities, which serve 
as reservoirs to the semen, or its product, part with these sub. 
stances, when they have remained within them a sufficient length 
of time; lastly, the vagina and penis serve to expel them. How. 


ever striking such analogies may be, we are not justified in infer. 


ring a perfect resemblance between the organs of generation in 
the twosexes. ach of them fulfills, in the act of reproduction, 
functions perfectly distinct, though of reciprocal aecessity. 

‘The prolific fluid is secreted by the testicles; these organs 
are-two in number, covered by several coats, one of which, covered 
by the skin, and known ynder the name of scrotum, resembles a 
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bag containing both these organs, it contracts on the application 
of cold, is relaxed by heat, and possesses a degree of contractility 
more evident thanin the other parts of the cutaneous tissue. The 
dartos forms a second cellular envelope common to each testicle. 
The tunica vaginalis,a serousmembrane affords an immediate cover- 
ing to them, and reflecting itself cver their surface, is disposed with 
regard to them, as the peritoneum with regard to the abdominal 
viscera, that is, it does not contain them, within its cavity. Lastly, 
the testicles are covered by a fibrous, white, thick, and very con- 
sistent membrane; it is termed tunica albuginea, from the inner 
surface of which there arise a considerable number of membranous 
laminz, which, crossing one another, within its cavity, form cells 
containing a yellowish vascular substance. ‘This substance con- 
tained within the tunica albuginea, has so little consistence, that it 
would very soon be dissolved, if the testicle were stripped of it® 
outer covering. It is formed by the seminiferous tubes, which are 
small capillary vessels extremely tortuous and coiled on themselves, 
arising, probably, from the extremities of the spermatic arteries, 
all directed towards the upper part of the oval formed by the tes- 
ticles, joiaing in this place, and forming about ten or twelve tubes 
which unite into a cord situated within the tunica albuginea; 
called the corpus Ilighmorianun. The ten or twelve ducts which 


unite into a fasciculus, and form this cord, pass through the mem 
brane within which they are contained, unite into a single canal 


’ which is convoluted, and forms a substance called the epididymis. 
This canal, formed by the union of the ducts of the corpus High. 
morianum, at first convoluted on itself, becomes less and Jess tor- 


tuous, as it approaches the lower extremity of the testicle; there | 


it bends back and ascends under the name of vas deferens, along 
the spermatic cord, as far as the inguinal ring, by which it enters 
the abdominal cavity. The vasa deferentia, though of the size of 
a quill, have, nevertheless, a very small cavity , and it is not easy to 

say why a capillary tube should have such thick rh and 
nearly as hard as cartilage. , | 


The semen, secreted by the testicles, is formed hat the blood: 


conveyed to them by the spermatic arteries, long, slender, and 


very tortuous vessels, arising from the aorta, at a very acute: 


angle. ‘This fluid is filtered through the seminiferous tubes, passes 
into those of the corpus Highmorianum, and thence into the vasa 
deferentia, which, after they have entered the abdomen, terminate 
into the vesiculæ seminales, and deposit into them the spermatic 
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fluid, The delicacy of the organization of the testicle, the deli- 
cacy of the vessels along which the semen is conveyed, account 
for its tendency to congestion, and for the difliculty with which a 
resolution of this affection is obtained. 

The spermatic fluid passes from the vasa deferentia, into the 
vesiculæ seminales, notwithstanding the retrograde direction of 
: their course. The cavities serving as receptacles to the semen, 
resemble, in this respect, the gall bladder. Notwithstanding the 
unfavourable direction in which the ducts of the liver and of the 
testicles join their respective receptacles, they nevertheless convey 
their fluids into the latter; the bile, because the ductus choledo- 
chus is pressed by the coats of the duodenum, contracted on itself 
when empty ; the semen, because the duct along which it is con- 
veyed, penetrating through the prostrate gland, and opening into 
the urethra, by a very narrow orifice, this fluid flows back more 
readily into the vesiculz aus than from the vas deferens 
into the ejaculatory duct.’ ‘ 

The vesiculæ semihales re two, membrancas receptacles of 
different capacity, in different individuals, larger in young people 
and adalts, than in children and old people. ‘Their cavity is divi- 
ded into a number of cells; they are lined with a mucous mem- 
brane which secretes, in considerable quantity, a viscid humour 
that mingles with the semen, increases its quantity and serves as a 
vehicle to it. The situation of the vesiculæ seminales, between 
the rectum, the levatores ani, and the posterior part of the bladder, 
promotes the excretion of their contents (which is chiefly brought 
‘about by the contraction of their parietes), by the compression of 
the levatores ani, which arein a state of convulsion at the moment 
of emission. Animals that are not provided with these seminal re- 
ceptacles remain a considerable time in a state of copulation, the 
prolific fluid necessary to impregnation having to be secreted dus 
… ring the time that the copulation Jasts, and flowing in drops, 

_ The ducts formed by the union of the vesiculæ seminales with 
the vasa deferentia, pass through the prostate gland and open, by 
separate orifices, into the urethra, at the bottom of a lacuna, near 
the verumontanum. The glandular body in which they are in- 
closed, and which contains both the neck of the bladder and the 
beginning of the urethra, does not exist in women, The mucous 
and whitish fluid, secreted by the prostate, is conveyed by ten or 
twelve orifices into the urethra. This prostatic fluid mingles with 
the semen, adds to its quantity, is perhaps emitted first, in order to 
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inbricate the internal surface of the canal, and prepare it for the 
passage of the seminal fluid, by rendering the internal surface of the 
urethra more slippery. The use of the urethra is, net only to con- 
vey the semen out of the body, but likewise to serve in the excre- 
tion of the urine, and to form a part of the penis. The latter des- 
tined to convey the prolific fluid into the female organs of gene 
ration, must be in state of eréction to perform this function com- 
pletely, Erection being a phenomenon of structure, that of the 
penis will be considered, after the description of tbe female organs 
of generation. 

CCU. Of the female organs of generation. J shall not adopt 
the anatomical arrangement generally followed in this description, 
but classing in three divisions, the different parts which, in women, 
are subservient to the genital functions, [ shall speak first of the 
ovaria and fallopian tubes, then of the uterus and, inthe last place 
of the vagina and external parts. 

‘Lhe ovaria, situated in the female pelvis, connected to the ute- 
rus by a ligament, receive the vessels and nerves which, in women, — 
are sent to the testicles; they resemble in form the latter, but are 
somewhat smaller. Del the ovaria secrete a fluid, which, by mix. 
ing with the male semen, produces the new being, or is there de- ' 
tached from them, at the moment of conception, an ovum which 
the semen vivifies. Whatever opinion is adopted, one is compelled 
to admit, that: the ovaria prepare a substance essential to genera- 
tion, since females, in whom these parts have been extirpated, are 


‘It is, likewise, iecicdattciaby along these membranous tubes, 
- called fallopian, that this substance, whatever it may be, furnished 
by the ovaria, passes into the uterus, into which one of their extre. 
mities opens ; while the other extremity, broad and fringed, lies 
loose in the cavity ofthe pelvis, supported by a small duplicature 
of the peritoneum, but undergoes a state of erection and applies 
itself to the ovarium, during the act of coition, and forms a continu. 
ous canal between that organ and the cavity of the uterus. The 
external orifice of the fallopian tube, called corpus fimbrialum, 
has been found grasping thus the ovarium, in females opened im= 
mediately after coition. Jt may happen, from a malformation of 
the parts, that the fallopian tube may not be able toapply itself to 
the ovarium I dissected at the Hospital de la Charité, the body | 
of a woman who had been barren; and found the corpora fimbriata, 
_ or the expanded terminations of the fallopian tubes adhering to 
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the lateral _parietes of the pélvis, so that it was ‘Impossible 
they should ‘perform the motions required for impregnation. 

The uterus, lying in the pelvis, between the rectum and bladder, 
is a hollow viséus, in which the foetus grows till the period of birth- 
Ets ititernal part has been foutid separated into two cavities, 
opening, in some cases, in the same vagina and, at others, termina. 
ting in a vagina that wasdouble, only i in the immediate vicinity of the 
uterus. Valisnieri mentions the case of a woman who had a double 
uterus, the one opening in the vagina, and the other communicat- 
ing with the rectam. Though thé muscularity of the parietes of 
the utérus becomes manifest, ia proportion as this organ enlarges, 
düring the progress of pregnancy, this hollow muscle may be said 
to differ from other muscular organs, by the artangement of its 
fibres, which it is difficult to discover while’ its cavity is empty, 
anid: which, it is even impossible completely to unravel, while it ) 
éontains the fœtus ; its most remarkable distinguishing character, 
is its singular TT of dilating and stretching itself, and, at the 
Same time, of gaining in thickness instead of becoming thikner i 

The vagina is remarkable, only by thé soft, wrinkled, and easily 
dilated structure of its parietes, The’ upper extremity of this oblique 
canal, which is directed upward and backward, embraces the cer. 
vix of the uterus, while its lower orifice is sivrounaed by a spungy 
body, whose ons fill with blood aiid expel it, like the corpora 
cavérnosa of the pénis, and clitoris. It is called plexus tetiformes 
its turgescence, dutifig erection, contracts the orifice of the vagina ; 3 
the contraction of the constrictor muscle, which! answers’ the pur- 
pose’ of thé accelerator urinæ in ‘man, dnd’ whith’ lies over 
this” plexus retiforme, surrounds like it, the entrance of the vagina, 
and‘may, in the same manner, conttact the orifice of this canal. 

Besides, this external orifice is farnished, in women who have 
had no connexion with men, with a’membranons fold, varyitg i in 
breadth, generally semicircular, and called hymen. és existence 
‘is esaatdbied by many, as the most certain sign of Virginity. ‘Bat 
allthe marks by which it has been attenipted to obtain a certainty of 
the presence of virginity are very eqivocal.* Thé relaxed state of the’ 
parts, froma great quantity of mucus, ina woman subject tothe fluor 
albus; or from the blood. of. ‘the menstrual discharge; may make 
the hymièn yield and not rupture, so that arwoman might seem a 
virgin without being such; while another woman who has not lost 
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her virginity, might, from illness, have her by men | destroyed. 
There are, in the last place, persons in whom the hymen js so indis- - 
tinct, that several anatomists have doubted its existence. 

à The other external parts of generation, which are easily disco. 
hing without the aid of dissection, cannot. be considered as 
merely orvamental ; all are, as will be shewn, presently, of real 
utility. The folds re skin which form the labia and the nymph, 
yield, during the delivery of the fætus. These duplicaures not 
only unfold.themselves, but likewise undergo a degree of extension, 
their tissue being moister, softer, and more extensible than that of 
the skin. The mons veneris, the hairs which cover it, the clitoris 
which resembles an imperfect penis, seem merely organs of volup. 
tuousness ; but is not pleasure itself an element in the act.by which 
the haa species.is reproduced? 

CCIIL.. Of conception. Van: a chemical, APE cb or. 
mental irritation excites the action of. the genital organs, the penis 
elongates itself, becomes turgid and stiff, from the accumulation 
of blood within the cells of the corpus :cavernosum; and within 
those of the corpus spongiosum of the urethra.* The turgescence 
of these two parts of the penis should be simultaneous, to, render 
the erection complete. {t has been thought that this phenomenon 
might be accounted for, by. the compression of the pudic veins, . 
which are situated between the symphysis pubis and the root of the 
penis, which, as long as the erection lasts, is. compressed against 
the bone by. the erector: muscles. « But far from elevating the penis, 
the muscles of the perineum, especially the. ischio cavernous (erec- 
fores penis, ) tend to depress it, . The; blood which distends the. core 
pora.cavernosa of the penis, and thecorpus. spongiosum of the ures 
thrajand glans, which is itself the expanded extremity of the are, 
thra, does not stagnate i rt) their cells, only there.is a greater quan- 

tity of blood i in them, than usual ; , the irritation increasing, . in æ 
remarkable manner, the action of the arteries. Erection, always 
proportioned to the degree of the stimulus, ceases, when the cause 
of irritation no-longer.acts on the penis; in,the same manner that 

“an inflammatory tumour is, discussed, | when the cause is removedt. 
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mA oh Penis 'adest, ità constructus, at stimulo corporeo sive mentali irritatus 4 


turgeat et Prigent seque etigat, posteà detumescat, et collabatur.” °° 
CREVE, 


+ The animal heat is muexhat pride bring erection, as well as inin. 
Alammation, ‘The temperature of the blossoms of thearum rises several degrees» 
above that ofthe atmosphere, at the moment of impregnation, 
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Ta this voluptuoas dilatation, the urethra is brought into a state of 
erection, being put on the'stretch by the penis which is eloNgated, 
its curves are’straightened, .the irritation is propagated from the 
external to the internal parts; to the vesicule seminales and the 
testicles. ‘These swell and their secretion is increased, as they re-! 
ceive a gentle degree of motion from the action of the scrotum, 
which becomes wrinkled and draws tem up towards the abdomen 
and by the action of the cremaster muscle, whose expansion forms 
between the tunica vaginalis and the dartos, what has been im. 
properly called the tunica erythroidea; they empty themselves 
with the greater ease along the vasa deferentia, which decrease in 
length, as the testicles rise, and which igi in the concussion — 
añfecting these organs. 

The concussions of the cremaster on the testicle, or on the vasa 
deferentia, promote, in so important a manner, the secretion and 
excretion of the:semen, that this little muscle is found in animals 
whose testicles never leave the abdomen, but remain within that 
cavity on the sides of the lumbar region, as Was observed by Hun- 
ter in the hedge-hog and the ram. This fact of comparative ana- 
tomy shews, that the cremaster is of use, not merely in suspending 
the testicles as its name indicates, since in.the animals above men- 
tioned, they return into the abdomen towards the ergan on which, 
they are to act, 

When irritation is carried to a certain length, it acts on the 
vesiculæ seminales, and these on.the fluid which fills their cavity, 
and they expel it, by the spasmodic contraction of their membranous 
parietes, assisted, in this excretion, by the levatores ani. (CCI) 
The prostrate gland and the mucous glands of the urethra furnish a 
viscid substance, calculated to promote the evacuation of the séïni- 
nal fluid which is emitted in jets, more or Jess rapid. , 

CCIV: ‘The human semen is never emitted i ina state of purity, 
that is, such as itis prepared by the testicles ; it is even conjectured, 
that the mucous fluid of the vesicule semiuales forms the greatest 
part of it. It is this mucas which eunuchs emit in considerable. 
quantity. The fluid secreted by the prostate gland and by the 
mucous glands of the urethra, affect it, likewise, by unitiog 
with it. . . | dé 

On being received into a vessel, it exhales a peculiar smell like 
that of the pollen of a great number of plants, for example, of the 
chesnut tree. It consists of two parts, the one thick and in clots, 
while the other is viscid, white and more fluid. The proportion 
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of the fluid to the semi concrete part is greater, in proportion as 
the person is weaker, aud as the emission of semen is more :fre- 
quently repeated, It soon liquefies, by losing partof its weight 
which always exceeds that of water in which it becomes soluble, 
though it was not so at first. On being analyzed by M. Vauquelin,. 
it was found to contain: of water 90 centimes—of animal muci- 
lage 6—phosphate of lime S—soda 1. It is iu consequence of 
this last alkali, that itis enabled to turn syrup of violets toa green 
colour. The animal mucilage is not pure atbumine, but rather a. 
gelatinous mveus, on which the qualities of the semen appear pare 
ticularly to depend, such as its insolubility in water, its odour and 
spontaneous liquefaction. | 
On being examined with the microscope, the semen is seen to. 
contain small auimalcules, with a rounded head, a tapering tail, 
and moving with rapidity. Is the liquefaction of the glutinous, 
and viscid parts of the semen, owing to the motion of these crea-. 
tures? These microscopic animalcules are to be detected in the, ” 
semen, only at the period of puberty. It has been thought that 
they shunned the light; authors have even gone the length of de- 
scribing their ways and their diseases. ‘The imagination has had 
much to do with all that naturalists rie faucied they saw in these 
creatures, which they made subservient to their explanations of 
the mechanism of reproduction. However, it must be confessed, 
that in all the animal fluids and in. the juices. of many.plants, a cer- 
tain number of these animalcules may be detected by means of the. 
microscope. | | . 
A spasmodic contraction affects, during the ARR A of the. 
semen, not only the organs of generation, but the whole body 
participates in the convulsive state and the moment of emission is 
accompanied by a commotion of all its parts; so that it should. 
seem, says Borden, that in that instant, Nature forgot every other ù 
fanction, and was solely engaged in collecting her strength and di.’ 
recting it to one organ. ‘This general spasm, this, as it were, 
epileptic convulsion, is followed by universal depression; this 
physical lassitude is attended with a sensation of sadness which is _ 
not without enjoyment. Does this peculiar sensation, which, ac- 
cording to Lucretius, mingles grief with the most lively enjoyment. 
of which we are capable, depend on the fatigue of the organs, 
or, in truth, as some metaphysicians have imagined, on the. 
confused and distant notion that occars to the soul, of its own ‘diss 
solution? | | L : 
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The penis does not enter the uterus, though the semen does, 
The os tince offers too small a slit, and its thick edges are besides 
in contact. It would be difficult to conceive that this strait passage 
should admit even the seminal fluid, if it. were pot known, that in 
the moment of copulation, the uterus, from irritation, draws toge- 
ther, and inhales, by real suction, the semen which it craves. 
Plato compared this organ to an animal living withinanotheranimal, — 
controuling all the actions of the living economy, burning to sate 
itself with the liquor of the i and boit it to form a new 
individual. - 

The great thickness of the cervix of the uterus his given room. 
for reasonable doubt, if its orifice conld dilate sufficiently to admit 
a fluid of the consistency of semen. Some, therefore, have thought 
that it was not this fluid itself that penetrated into the cavity of the 
uterus, but the subtlest of its parts, the most spiritualized, a proli- 
fic vapour, to which they have given the name of aura seminalis ; 
but, besides that the semen has been found in the uterus, in animals 
opened immediately after copulation, Spallanzani, in his experi- 
ments on the.fecundation of frogs, of salamanders, and toads, per- 
ceived that, to enable the eggs to produce, it was not enough to: 
expose themto the vapour which rises from the seminal fluid of. 
the male; and that nothing was effected, unless the, fluid semen 
actually touched them, though in ever se small a quantity. 

It has been said, that the uterus dilates to receive the semen, 
constricts itself to retain it, and that. this spasmodic contraction 
of the uterus, felt, as Galen assures us, by women, who preserve 
enough sang-froid to make observations ia that situation, was. the 
most undoubted sign that could be had of the success of the copu- 
lation. It is, no doubt, to ensure this retention, that it is custo. 
mary to throw cold water on the females of some domestic animals, 
when they go too eagerly to the male. The spasm of the skin, oc- 
casioned by the cold striking it, affects the uterus, and hinders 
the flowing back of the semen which has been thrown into its 
cavity. 

It has also seemed, that women conceived more easily, fol a 
little time, after menstruation ; when the mouth of the uterusis less 
exactly closed. than usual. | Mi 

The seminal fluid, thrown into the cavity of the uterus, passes 
along the fallopian tubes to the ovaria. It does not diffuse itself : 
in the cavity of the abdomen, because the membranous duct seizes 
the ovarium, which corresponds to it, grasps. it closely, and esta. 
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biishes an uninterrupted cana), from this organ to the uterus. + The 
ovarium, bedewed by the semen, irritated by its contact, lets a 
fluid escape, or perhaps a little ovum, which passes into the ute. 
rus, the same way that the semen reached itself, Ali that remains 
to be said, concerning the mechanism of generation, must not be 
delivered as real, but merely as probable, such is the darkness with | 
which Nature has chosen to envelop this great ntystery of the living 
economy. | 

+ After distinguishing the true from the probable, an indispensa. 
ble duty in every science of facts and observations, like physios 
Jogy, I shall proceed to state the hypothesis, which appears to me 
the likeliest on the manner in which the two sexes concur in the 
production of the new being. 3 È | 

CCV. Thefætuses pre-exist in the ovaria of the females, not 
that they are there since the creation of the world, as Bonnet be- 
lieved, and all who, embraced the doctrine of that metaphysical 
Naturalist: but the ovaria containing his germs are formed by the 
proper action of the ovarium which-secretes them, a fresh proof 
that all the phenomena of organized bodies, whether for the preser- 
vation of the species or of the individual, are effectedin the way of 
secretions. . This ovum, produced by the elaboration of the blood» 
which the spermatic vessels carry to the ovaria, contains the linea-. 
‘ments of the new being: but it is only the sketch, or carcass of ity 
if this may be applied to what has not yet lived. The seminal 
fluid must bring it out of this state of inactivity, and, with some- 
thing of an electrica! power, waken it into life. The eggs laid by a 
maiden hen, will never hatch, though there are in them the rudi-, 
ments of the chick. The eggs of a frog that has been kept 
apart from the male, during the whole time of spawning, putrefy 
in the vessel of water they are kept in: if the male, on the contrary, 
if sprinkled with his semen, as they quitted her, they will spee. : 
dily shew some developement of life. Their putrefaction may be : 
prevented, and themselves animated, by shedding on them the sper- 
matic fluid, obtained by the process employed by Spallanzani, 
in his admirable experiments on artificialimpregnation. 
It isespeciaily to the labours of this able observer, that we owe 

what has been unveiled of the mystery of generation, and of the 
_ part which each sex bearsin this function. It is almost proved, 
that the male co-operates in it, only by supplying the vivifying | 
principle that must animate the individuals, of which the female 
furnishes the germs; that thus, his part is the least essential. It” 
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is not so difficult as may be imagined, toexplain, upon this system, | 
the striking resemblances which are frequently seen between. fas 
thers and sons. ‘The imperceptible embryo has, at most, the con- 
sistency of a slightly viscous glue. - Such a body must be exceed- 


ingly impressible, and these men of the male, applied to its surface; 


must impress on it powerful modifications. The action of the fluid | 
ou. this yet tender embryo must be like that of a seal, which 
stamps on the soft wax its own image. The impression is the 
deeper, the resemblance the more striking, according to the spirit 
and energy with which the male Danse the act of reproduc. 
tion. | | | 
The seminal fluid may, dus bein act on the. sir fo of the salad 
tinous and nearly liquid germ, and modify it externally ,, but it may 
penetrate so soft a substance, and impress on it inward changes, 
It is thus that we are able to explain, not only hereditary likeness, 
but also hereditary diseases. Nevertheless, it does appear, that the 
interior parts are derived chiefly from the female, while the outward. 
parts are especially influenced by the male; for, when two animals 
of different species copulate, their. mule, resembles:the sire out- 
wardly, and the dam within. It is difficult to shew good reason 
for the want of the. generative faculty in mules. Why are their 
sexual parts, so well developed, altogether barren?-—What se- 
cret defect frustrates their action? And why do certain : mules, 
among birds, propagate, and in the same manner, : ei ae 
which are real mules, and not quadrupeds ? i ‘ 

The impregnation of the ovum is effected i in ‘the ovarium itself, | 
to. which the semen is conveyed, as has been, said. The ovum, stir-- 
red by the action of the semen, and of the fallopian tube, detaches 


. itself from thé” ‘organ which has’ produced it, and descends into 
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the uterus, by the peristaltic contractions of the fallopian tube, 
This canal is susceptible of a retrograde motion. 1t.may be con- 
ceived, by considering that having stretched itself, by a real erection 
te convey the semen to the ovarium, it must, in its return upon it~’ 
self, cause a flow of the fluid its cavity contains, in a completely 


inverted direction. This retrogade motion, as Nisbet observes, 
| is assisted by a sort of collapse succeeding the excitation which 


coition had produced : for, the experiments of Darwin prove. that 
the weakness of the vessels is the cause of this mode of action in 
their parietes. : Spungy as'the urethra of man, the fallopian tube: 
brings back the ovum, from the ovarium to the uterus. The ex- 


ira uterine fœætations afford the proof, that matters are carried on in 
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tlie manner we have statéd. Sitice fostuses lave been found dere 
loped, in the Ovarium; in the fafloptan tube, and even in thé ea. 
vity of the abdomen, when the detacted ovum has escaped from 
the grasp of the corpus’ firnbriatitm,* one must AT he ie 
ôws the course’ which has been described! de 

The ovaria, ‘like’the testicles, swell and enlarge, at the time of 
puberty. They’ stink, and wither it sémé sort, when'thé wo- 
man is no longer fit for conception. ‘On examination, d'few days 
after conception, one of the ovaria, larger than the other, shews 
a little yellowish’ vesicle, which dries up in the course of prégnatr 
cy, so that, towards the end, there remains nothing in place, 
but à very sal AE ES ere vésiclé, thé outerniost covering 
6f the ovum, in which the germ i is enclosed, and which 78 torn to 
allow its escape?’ The obsérvations of Hallér prové thatthe cor<. 
pus Iuteuni is formed by the remains of a vésicle that has Burst at 
the moment oficorception, and allowed the fluid it contained to es- 
capes ‘En a: éwe opened à few ‘niinutes after coition, you may see, 
in’ one of! thé ovaria, a vesicle larger than the others, torn with 
a little wound; of which the lips‘ are still bloody. Taflammation’ 
comes on in the torn itr in the et 12 fleshÿ'g granulaé 
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* Inextra uterine abdominal conceptions, the ovum-which: the tube could: 
not hold, or.seize, rolls into the hypograstic region, and there adheres to some 
point of the peritoneum, It is found attached to, the mesentery, to 1 the colon, 
to the rectum, to the external part of the uterus, growing there, and developed, 
by the vascular combblbica tt ion which ‘takes place-at the Waneaon'y but the 
vessels of the peritonedai‘aré é“insuflicient for the entire dbverepembat’ of thé. 
fœtus, which dies,:for watt’ of: notrishment, in the first'mantlis of pregnancy, 
The adhesion.of the ovum to the peritoneum,’ is -easily. accounted for, by the 
irritation it occasions : it may be considered as a foreign body, determining, 
by its presence, “in fammation of the mem brane, with which it lies in Co) tact, 
and ‘uniting with it, because it"bri rigs to thislact, its own share of vitality. ‘Te 
is really æunion of two living parts, not unlike that to’that which: ‘takes. place, 3 
betireen.the bleeding ips: ofa ae between the pleura, iia and the» 
pleura costalis, KC ie | Fe ‘) ak thy 


But.as the serous prembranen de in their. tissue, capillaries so ene that: 
when i in 2 healthy state, the blood does not shew its colour i in them, their vessels 
never develope themselves, sufficiently to transinit to the oyun, which, has” 
adhered to them, a due sipply ‘of this’ fluid.’ The mücons” ‘membranes ree 
ceiving’more blood). are able to’sapplyniore: but the placenta néver ‘adtieres” 
to them, i in’ extra‘uterine: conception,; The, membrane: which lines the tube,+ 
belongs, in fact, as much.to the.serous as to the mucous membranes ; sit estah, 
lishes, as is well noes. the only point of communication there is between the, 
two kinds of membranes, 


ss 


tions appear, ‘then sink, and’a‘scarshews the plate where it had 
been. The number of these cicatrices is proportioned to that of 
the fuetuses.:> Lt is not knowa: how: long the germ‘ detached from 
the ovarium remains within the fallopian tube, before it reaches the 
cavity of:the utérusa Valisaieri and Haller had never been ableitol 
perceiverit:distinctly, in this viscus,, before the seventeenth days {0 
The obstruction.of the tubes may. as wellas the defect or diss 
eased affection of the ovaria, cause barrennéss, Morgagni speaks, 
on this head, of certain courtezans in whom the tubes were entire» 
ly oblitétäted bythethickening ofitheir parietes ; the consequence, 
evidently, ‘of the habitual orgasm.ia which they, had been kept; 
by too frequent excitation. || Thejstructure of these parietes must 
thake obstructions of the fallopian tubes very easy. Their tissue 
is spungy, vascular and.seems susceptible of erection, like. the, 
corpus Cavernosum: of the: penis and of the clitoris... Their internal, 
‘coat {the point oflunion between the;serous membrane which lines 
the abdomen, andthe mucous membrane, within, the uterus) partakes 
inthe. inflammation of both, Lhave:often been consulted by, young 
Women om thercause éf, theinsterility-; s by, a, close. javestigation. of 
thecauses! from whighiit, might have arisen, :L have always found 
that.they. had-had), at-differeat. periods of. life, inflammation. of the 
lowempart-of sthecabdomens A: yqung; woman, after obstinate 
suppression of the menses, exhibited! .ali,the. symtoms of inflamma. 
tignief the peritoneum. -a year, afterwands she married, ‘but never 
became-preguant.,. À stoman recovered, from puerperal fever, en- 
suing upon, ‘a very: dificult first - labour ; yi from that fase with all 


the, pepearsnges: pe the, stoutest health, she has never. een again a 


mother "Wide 

+ Do, thatwe. PR and tbe! two ovatia, cantains he separate 
germs of males aud females ?,},Arethese, as has been guessed, con- 
tained in the left, ovarium, and males: inthe right? and may we 
pro-creaté sexes at pleasures,’ by. varying the) attitude of copula, 
tion ? | This old opinion, lately revived, besides, wanting all foun. 
dation, is formally, confuted, by, facts: nothing is more common 
than to. see men who. have, , from, some accident. lost ;a_testicle, 
pro-creatingisexes indifferently... Women, with an ovarium def. 
cient; or. the fallopian tube obliterated, on one side, have produced 
both boyssand girls.’ Dr..Jadelot has presented to the society of 
the School of Medicine, in Paris, a uterus, wanting the right tnbe 
and ovarium: and nothing indicated that they had ever existed. 
Qui inquiry concerning this woman, it pantelst, that she had been 
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delivered of:æ boy and two: girls: Haller :quotesiisimilar, cases, 
The cause, then, whichdeterminesthe sex, altogetheneludés ouninr 
vestigations!» Does that’ oneof the two, whoexerts most energy ix 
the act of coitien, impress'its sex on the offspring > ‘Tscannot tell; 
but: I think I’ have observed »that: the marriage’ of young people, 
where bothare glowing with love and youth, mostfrequently pro- 
duces daughters, whilst boys are ordinarily:the consequence of 
the “union: ‘of a erga ey pu or. sa TH with: a Dear 
woman. ET 14 Ju init mt 
COVE, ET on ones The. anti: cystcnh of the Mi Xe 
ture of the semen in the cavity ofsthe uterus, set forth in theowrit- 
ings of Hippocrates and Galen, “is still that of many physiologists. 
In this‘system, the mixed fluids may be considered asvan extract 
from all parts of the body, male or female. A generative faculty* 
disposes them suifably for the formation of the new individual 
Buffon hes further particularised the facts which this hypothesis 
Fequires, and displayed its improbability. Each part, he says, fur- 
nishes moleéulés, which he calls: organic, and these molecules,com- 
ing from the’ ey es; the ears, &c. of the man and the woman, arrange 
themselves ‘round an internal mould, ‘of whichhe admits the»ex~ 
istence, which mould forms the basis: of the edifice, and comes 
from the male prebably, ifit be a boy, from the female, if agirl 
Reason rejects a) theory which gives no explanation of the prow 
duction of the placenta, and'of the membranes covering the fœtus : | 
it is moreover directly disproved by the good conformation of 
( children, born of parents, who not’ happening 16 -Have ceftain 
organs and Tabs: could not certainly supply the proper sig dd 
Ai Woh formation in the child. in TO 
he system of the ovarists, whiclt at this time stands Might in 
HE numbers amongst its'supporters, Harvey, Stenon; Mal, 
pighi, Valisnieri, Duhamel, Nuck, Littre, Swammerdam, Haller, 
Spallanzani, Bonnet, &c. Theseadmit the distinction of animalsinto 
oviparousand viviparous,in this sense only,that these last hatch with- 
in, and break their shell before they are brought forth. Lastly, Leéeu- 
wenhoek, Hartsoeker, Boerhaave, Mery, Werheyen, Cowper, &c 
have added to the opinion of the ovarists, that the seed of the male 
contains a wultitude of spermatic’ animalcules, all capable of be- 
coming, uf dereloperient, DRE similar to théir father. ‘These 
4 .# All that Blumenbach has said, on the force of formation, (nisus formativus ) 
applies to this generative ree ; it is only a new name given to an old idea, 
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animalcules push forwards, along the tubes, upon thé ovaria: there 
a general engagement takes place, in which all are siain, save only 
one, who, master ef the field of battle, finds the triumph of his 
victory within the ovum that has been prepared for him. This 
system, which is not the most probable in: the world, assigns to the 
male the greater part in-the work of generation, since the female 
is made to farnish merely the coverings of the foetas. ‘a 
“It would be to no purpose to unfold, more at large, opinions 
hazarded on a subject so obscure... What I have said is enough 
to shew that those parts of nature which mest obstinately elude 
our curiosity and afford most-scope to our imagination, are those 
which men believe they know the best, and on which they speak 
with most confidence and prolixity :—so true is it, as Condillac, 
has observed, that we have never so much to say, as when we set 
out from false principles. fret y 
CCVII. Of gestation. From the moment of conception, 
there begins in woman, both in the motion of the solids, and the 
composition of the fluids, a remarkable alteration. The change 
that has taken place shews itself in all her functions : she éxhales 2 
peculiar odour; the child she suckles refuses the breast, or takes 
it with reluctance, and soon falls away, if left in the hands of such 
a nurse. Omi waar 
Nature, occupied over her work, seems to forget every thing 
else, to bring it to perfection, It has been observed, that in 
times of contagious diseases, even where the plague raged, pregs 
nant women were least exposed to infection: but, at the same time, 


when they are seized with affections, which in other persons or at - 


another season, would be without danger, they sink under them, 
because these diseases, though at first very slight, easily put on a 


malignant character. The progress of mortal diseases is retards - 


ed: a phthisical woman, aud who has only a few months to live, 
shall prolong her life through the whole.term of gestation. The 
consolidation of fractures is nothing slower, though Fabricius, 
Hitdanus, pretends that the state of preguancy puts a complete 
stop to it. > | | 

I have never been able to find any difference in the time of fore 
mation of callus, between pregnant women and others. M. 
Boyer avows the same opinion.* Among the authors who have 


_* Lecons de M. Boyer, sur les Maladies des os, redigées en an Traité some 
plet de ces Maladies, par A. Richerand, 2 vol, , 2°* sas 
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asserted that fractures could not consolidate during, pregnancy, 
some have conjectured that this depends on Nature, who is: ‘busy 
ia directing the humours to the uterus, forgetting, im sowe sort, 
évery other function, and omitting to institute the process necess 
- gary to the ctre. ‘But asiwe shall ‘see, whatever’ may be’ the im-~ 
portance of the uterus, charged; during pregnancy; with: the fruit 
of conception, the fœtus is merely’att organ added to the organs of 
the mother, and assimilating to itself the juices it receives from the 
uterine vessels.” It does not hinder the other parts from’ getting 
their nowrjshment ; they all go on living, and separating ‘to them. 
selves the juices their existence or their functions requires Haller 
ascribes the difigulty with. which the broken ends unite; in prege 
nant women,. to the great quantity of earthy matter which: the 
feetusidraws’ off from the mother. This opinion’ will wot’stand s 
for, as Lhave shewn in my preliminary discourse, the phosphate of 
lime has bt little to do in the work of re-union, which chiefly 
goes on by changes in that part of the bone which is really orga= 
nic. Besides, this hypothesis would imply that consolidation 
were asdificult in nurses,whose milk varries off a large quantity of 
phosphate of lime. Yet it has not be n observed that the fortiation 
of callus ismore dificult during suckling. Lastly, ow this, ason 
all occasions, experience is more effectual than reasoning ; now, 
experience shews, that the time required forthe formation of callus, 
in pregnant women, isnot sensibly Jonger than in their ordinary 
states fous: vu . | oer. i tak 44 Std 
Meanwhile, the uterus, imbued with prolific fluid, swells, to 
avail myseif of the expression of a modern, like a lip stung by à 
bee: it becomes a centre of fluxion towards which the humours 
tend from all quarters. The diameter of its vessels increases with: 
the thickness of its parietes; these soften, and their muscular na 
tare becomes more marked, Till theend of the third month, the 
only appearance of pregnancy is in th suspension of menstruation ; 
the uterus, of which the cervix has yet? undergone no change, has 
concentrated itself behind the pwbis, but very soon it rises above 
the upper outlet of the pelvis, pushing upwards the intestines and 
the rest of the abdominal viscera: Towards the end of pregnancy, 
il rises above the umbilicus, its fundus comes in contact with the 
arch of the colon, and reaches sometimes to the epigastric region: | 
The compression it exerts on the organs of digestion, explains 
the loathings, and the nausea which belong to the state of preg- 
nancy. The derangement of sensibility, by the affection of the 


great Sympathelics,. accounts equally, for. those, depraved otastes, 
those: ‘fañtastie .appetitesy; which, .the ignorant. think, ipod 
portant.tagratify.|, When the term,of pregnancy drews:near, resp 
piration. is, Jonipanibatl the diaphragm, forcediupward, by, the abdo- 
minal viscefay-descends with, difficulty; accordingly,, Nature has, 
as muchas possible, delayed this moment of opp ression, by giving 
the lower pârtofithe:abdomen à great,capacity,, at, the expence of 
eestor which, io womaa, is mach, shorter than i in mep, }, ET 

» ifthe growth of the fœtus, its size, the quantity of liquor, amnii, 
thé developement of the uterus, were always the same, .we. might 
settle the height to which this last.organ must rise, ateach Stage of 
pregnancy); but these conditious vary,so: much, in-eyery individual, 
thatthe terms, one; might.. assign, would suit bat a.small number : 
let it suffice to have spoken of, the extremes, | The uterus tends to 
rise! directly upwards; , while enclosed, within, the pelvis, it pre- 
serves this direction; but, as soou as ât.has. passed the. upper: outlet 
of the pelvis, itis nolonger supported; and inclines forwards, back. 
_wards, or to the sides. | : These inclinations, if they go. a certain 
length, constitute. those Niner of situation which accoucheurs, call 
oblignities of: the; uterus. a Lheir -direction.. is deter mined, by. the 
. disposition of the, parts: acca ordingly, they almost always lie for. 
wards ; either because.the upper outlet of the pelvis.is. natural! DAT 
inclined, and forms, with the horizon an angle of 45 degrees, or be- 
cause the lumbar column, being Convex, pushes the, uterus, which 
cannot depress. it, upon the anterior paries, which wields the BENGE 
_ the more frequent pregnancy has | been, | sand 

The dilatation, of the uterus i 18, not the effect ne a ALI Te 
tion of its. panietesy since these, far from stretching thinner, as the 
viseus grows in size,, thicken progressively, on, ihe contrary, by 
the dilatation of vessels of all, sorts and. the afflux of humours, In 
* this sort.of vegetation, the, crus is really active, and does not 
give way to any eforts of tl fœtus. , The cervix, of this visCus, : 
which from its greater cons tency, had at first resisted dilatation, 
ends by yielding to the efforts of the fibres of the fundus, on the 
edgesoftheos tincæ; the edges of that opening are attenuated, 
the cervix effaced, the orifice enlarges, and you may feel through 
its parietes, the fœtus plunged in the waters which its membranes 
contain. , son 

+ Towards the term of Sta the discharge, of. urine is. more A à 
Hd the bladder, under compression, “cannot contain 
it in any quantity? the lower extremities are oedematous; the 
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Rains of the 16g9 variéôse* wont âré 4180 more exposed’to hemor 
$thotds: and'these ‘effects depend ‘on the compression of the ves+ 
sets which Bring back the blood and the lymphof-the inferior parts, 
‘45 the tramps, to which pregnant ‘women are subject, depend*on 
dat ofthe sacral nerves.’ “Fhe groingare alike painful, and there 
. Bre felt, incthém, twitchings which must be ascribed to congestion in 
‘the rotind ligaments of the uterus. Lastly, theskin of the anterior 
paries of the lower part of the abdomen, distended: beyond mea. 
‘stiréy cracks, when that of thé neighbouring parts has yielded as 
‘much as it could. AY SOIR ATEN CRAN TS hou turebtienls 
Before explaining how the uterus expels the fœtus and its cover- 
ings, atthe term of gestation, let us consider, a little, this fruit of 
conception: let us study its devélopement, let us examine the na. 
ture of the relations which it holds with its mother, ©) 
COVILL. History of the fœtus and its coverings.—The inte- 
rior of thé uterus, for a short period after the instant of concep- 
tion, shews nothing that leads to a knowledge of the existence of 
its product. But, at the end of a few days, there appears a mem- 
branous transparent vesicle, filled with a liquid trembling jelly; 
discovering no trace of organization and life. : But the littlefvum 
begins to grow, parts of the gelatinous fluid, assume more consis- 
tence, losing, at the same time, their transparency : one may then 
distinguish the first rudiments of parts an imperfect appearance of 
the head, trunk, and limbs. The small ovum, free at first in the 
cavity of the uterus, contracts adhesions to this viscus: its whole 
exterior surface becomes shaggy, and this sort of vegetation is ne 
‘where more marked, than in the situation to be occupied by the 
placenta. Meantime, towards the seventeenth day, the parts which 
shewed merely a homogencous semi-transparent mass, discover a 
more determinate structure. A red pointappears in the spot of the 
heart, it is the heart itself, distinguishable by the pulsations of its 
cavities, and the motions of the molecules of the red liquid that fills 
them. Because the heart isthe punctum saliens, itis not therefore 
to be concluded that it is the primum vivens. All our parts are 
formed together, all are coeval, as Charles Bonnet has said; only 
they discover themselves earlier or later to the eye of the observer, 
according as the nature of their organization is adapted to the res 
flexion of light. Were we to admit a successive order in the for- 
mation of our organs, the brain and the nervous system might 
exist before the heart, without being perceptible from their transe. 
pareney. | | JR 
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-» Meanwhile, »red lines,: setting off from the heart, sketch the 
course of the larger vessels, and seem agitated by the action of 
these tubes, whose parietes are still semi-transparent. As the, 
blood,or rathervitsred. part, extends from the centre to the cirs 
cumference, the forms become more determinate, ‘the parts unfold 
and grow rapidly: ‘points quite opake, are seen, and the form of 
the foetus may be distinguished: «Bent; upon itself, the. foetus, is, 
notunlike: à French bean, ‘suspended by the umbilical cord, which, 
as E shall mention bye and bye, formed with the foetus.and its. cos, 
verings, proceeds in growth with them : if swims amidst the liquor. 
amnii, changes its position |the more easily, as the space, in which 
it is enclosed, isn greater, compared tojits size... As it grows, it 
stretches out a little, without \ceasing however to, retain its. bent 
posture(CLX Vi): the head composes the greater part of:its body : 
the upper limbs, slike little buds, pullulate first, then,the lower, 
limbs ithe feét andi the hands appear, immediately, attached to.the: 
trunks: thes fingérs) and: toes shew, themselves like: Hittle, papilla. 
Of all thie: organsof sense,i the; eyes, are the. first apparent: they, 
aréi dice rnibleyicasntmo little black spots, by, the, end. of .the first 
month. theeyelids! areipreduced jand,cover them. . The, mouth, at, 
first gaping, closes-bÿ the: A. ii stegether of the, lips, sais, 
the end of the:third month. During the fourth, a, reddish coloured 
fat: begins’ to:bevdeposited inthe cells of .the mucous tissue, and the, 

_muscles'already:exert some actions); The growth i isever more. ras 
pid, as thefætus!drawis nedrer) to; its-birth. , It is impossible to: 

assign the weight and the length ofithe, fœtus, atthe different stages 

of pregnancÿ, since the time of conception is never yery certain, 
and further, thécprogréss of growth yarying much, one fœtus at six 
months shall be as large as another at the full term.: Neverthe- 

less, at'thé time: ofbirth, ‘the body is, commonly 18 inches long, 

and weighs from sevent to eight pounds. a4 juin) 

- The secretion -of bile, like.that. of the fat, seems, ita Meee 
towards the middle. of gestation, and tinges the meconium yellow, . 
a/mucus previously colourless, which fills the digestive tube: a 
little while after, the hairs grow, the nails. are formed about the 
sixth or seventh month; a very thin membrane,. which closed the 
pupil, tears, by what pente a la is unknown, and the pupil is 
seen. Thekidneys, at first manifold, that isto say, formed each 
of from 17 to 18 separate glandular Jobules, unite, and form, on 
each side, a single viscus. Lastly, the testicles, placed at first, 
at the side of the lumbar column, and sorta, pear the. origin of 
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the spérilatid artéries and veins, then carried along the iliac ves: 
sels tothe inbuimal rings, directed:by acellular cord, which Hun= 
téftcalls tie(gubernuculum testis,) clear this, openings carrying 
das with themothe a ie bof! the GE Mag 
thei tontea:vadinalis: soda ovont smoosd 2era0) on) ,sonaishaite 

LoD RisWorering“of the testictbay ae bxithe citer hot 
only ‘cévers these “Organs; anddis reflected: again dvercthem;) bub 
also fisess ty adults, about balfdmineh-high, along thedower parti 
of the’ spetntiord. ‘Ifibtdonüt.reath, itis saidj) tocthé:iireuts 
fa ring eis: because’ the: whole portion which, after: birth, ex 
tetidéd fhot this opeñingito near the testicle, has béermdecomposeds 
ahd’ reduced? to cellular tissue: ° Upon, réflecting qhothe causesi 
of the’spotitanéots décompositioncof Japortiqn! vofithis peritonenie 
proloh gation, fH ‘occuricd toxane, that ‘nothing was Aebs) proveds 
OF fore Iigtdhatile : in fret} in? earliest! Mfeathe,tésticlessywhichs 
Hive pale OE febtir the'd bu omedy by’ the inguinal ringsy are rerÿl 
hétie jd rénaved from this opening /Phe portion of itunicasvaginalis,} 
Which i! ented | bn upon thé cord of the spermatic: vessels, irises) 
up’ tothe: Ang, “atid even extends bey oud}! commamicating withthe: 
peritonddin, as i is sometimes’ seenriirx hgeuital: bübionocele.;4 [tis 
suily fi? the prog réss of Vife,that the testicles déscend'intorthe:scro:: 
dana!’ Still depatting fromthe dpetingiwhich gavethemmpaasages sor 
tliat; itadults) fhe’ prolongation, whièlrat firsticoveredi the whole? 
cérds' which, just! ‘after birth, wasnot more than: cafermlines;longs 
i$ found’ to’ Cover only its lower party: when Ait sis! lengthenëdesomez 
inches, without ‘any necessity’ ‘of ‘decompositions a .phenomenon,s 
which it is as “difficult! to ‘conceive as toexplaini: This opinioty 
suggested, for the first time,’ nro first edition of. vl 
now almost universally received. 18.85 opisl 6.00 Made adtnon 

ACCEXE" 1 Of'the circulation in the éd ris The principal differs 
ence that is found between the fœtus and thei inew-born child, Bex 
sides the inactivity of the senses, and the repose sof the muscles 
subject. to’ Hits dies’in the manner in which the circulation is | 
carried on: Too feeble to assimilate to its own substance foreign 
substances, t the fœtüs receives from its mother. aliments : ready! 
prepared. T herarteriés of the uterus recéive-a: lange supply’ of 
blood; this is not all employed forthe nourishment of ithe organ 
itself, bat passes, in’ great part, from the nother tothe! child, being 
poured, by the uterine vessels into the cells of a spungy substance, 
adhering ‘on ‘one side to the btertis, and.om the other to the dun 
which contains: the fetes Jus yat lui. 91 de ob ik 
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This cellulo.vascular body, known under the naiie of placenta, is 
as well as the coverings of the fœtus and the fœtus itself, a product 
of the act of generation. Though it adheres commonly to the fundus 
of the uterus, it may adhere to any other point of its parietes ; some+ 
times, even, it is placed on its orifice, a circumstance which always 
makes delivery difficult. ‘The side by which it is united to the 
internal face of the uterus, is uneven, covered with mammillary pro. 
jections (cotyledons), which are sunk in corresponding cells of the 
parietes of the uterus, the internal surface of which, loses, ag 
it developes itself, the smoothness which it had while empty, is 
furrowed with depressions destined to receive the placenta, and 
studded with prajeétiqu which penetrate into the cells of the 
latter, , 

The uterine arteries, and perhaps likewise the absorbents which 
are so large and numerous in the gravid uterus, that Cruickshank, 
who. sente is à in injecting them, compares them to quills, he 
out, on the surface of the placenta, and within its spungy tissue, 
the arterial blood of the mother; according to some, these vessels 
exhale only the serous part of the blood, and according to others» 
a chylous, lymphatic, whitish, or milky substance.* These fluids, 
effused within the cells of the placenta, are absorbed by the nume. 
rous minute divisions of the ambilical vein, which, by their union, 
form the trunk of this vessel, 

The umbilical vein, arising from the interior of the placenta, 
by numerous branches, detaches itself from it and goes towards 


* A German physician, Schreger, has suggested a very ingenious opinion on 
the mode of circulation, between the mother and child, He believes that the 
uterine arteries pour out nothing but seruin, into the cells of the placenta, 
This serum is absorbed by the lymphatics, whose existence he infers from ana- 
logy, in this ergan and in the umbilical cord, in which, however, no one has 

yet succeeded iu injecting them. These vessels convey it to the thoracic duct, 

whence it is potred into the left subclavian vein and, at last, reaches the heart 
which sends it along the aorta, It returns to the placenta by the umbilical 
arteries, after being converted into. blood, by the action. of. the organs of the 
fœtus. This serosity, after undergoing the process of sanguification, returns to 
the fœtus by the umbilical vein, and following the well known course of the 
foetal circulation, is subservient to the nourishment of its organs. The branches 
of the umbilical arteries and vein, ramified in the placenta and communicating 
together in this spungy tissue, reject through their lateral pores that which can 
“no longer serve to the maintenance of the foetus. This residue of nutrition, de- 
posited in the cells of the placenta, is absorbed by the lymphatics of the uterus, 
which carry it back into the mass of the fluids of the mother, Net to mention 
3 R 
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the umbilfeus of ti the “hit,” ait” nts? body,” ae “tae red 


‘ote The arter fat blood which EURE along the: vinbilies! vein, 
acquires the properties of venous blood, and combines with hydro- 
gen and carbon, | and parts “with its vivifying qualities, in flowing 
along the vessels ofthe mother and the tortuous vessels of the pla- 
centa. ‘It parts with these principles, and again becomes vivified, 
by cireulating through the liver which, at this” period of’ life) 
fulfils’ the fanction w hich, after birth, is ‘committed to the 
Yungs. | ‘Hence the liver we brain form the greatest part of thé 
weight of a new “Born child. The former ‘alone occupies ‘the 
greatest part of the abdomen, It aequires this bulk, by ässimilat: 
ing to itself, the hydrogen and carbon of the Atabilical blood. ft 8 
substance is adipose, oily, and contains these two principles, in a 
considerable proportion. The secretion of the hile and that ofthe 
fat, the only secretions that are manifestly carried on in the fœtus, | 
may besides supply, very well, the want of respiration. 

The blood conveyed by the ‘imbitical vein into the lower vena 
‘cava, and deposited by that vein into the right auricle, does not 
unite with that which is brought by the descending cava, from the 
upper parts, for, as was observed elsewhere, the orifices of these 
‘two vessels not pete Né AR ab be to each rod the columns 
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‘the impossibility of demonstrating the presence of lymphatics, in the placenta, 

or in the umbilical cord, Schreger “aby pothesis is attended with iwo' objections, 
How does the nutritious fluid, ‘coming from the motherand sent along the aorta 
of the fœtus to every ‘part of 16 body, return to ‘the placenta, to be brought 
back again by: the umbilical vein? Absorption searctly goes on in ‘the fœtus : 
“the unctuous substance with which the body of the fœtus is covered, prevents 
that function from taking place on the surface of the body. It goes ‘on, with very 
little more activity, within ibe body ; the excrementitious ‘secretions: scarcely 
exist before birth; whatever is conveyed to ‘the fœtus is employed Lah son deve 
lopement of its organs ; ; hence its growth is so rapid, — ER sos 


of blood, which flows in 1 them, an not meet me other... That: which 
is brought.by, the, lower cava,, passes through the foramen" ovale, 
towards which, the mouth, of that, vessel is turned ; it passes, into 
the Jeft auricle, taeuce into the, left sentricle, without circulating 
through theilunety'shich coptsining 4 Bo air. and Reins, dense and i in- 


siiainnecnil if into she aay ihe forge of its ss is broken, 
-by, striking against, the 
vessels which arise from it, ‘and, these convey ie directly to the 
brain and upper, parts, . This blood, is the. most pare, the most 
oxygenated, and: that, which FOIRE, most immediately. from the. ple- 
centas itihas not.yet circulated, in, the body, of. the fœtus, . with 
the exception ofa,very small quantity brought from. the pelvis. and 
Jower parts, for, the blood which comes from, the. abdominal, vise 
cera, is purified, i in passing through the livers , The other parts. of ‘ 
the body receive,, on the contrary, blood. very imperfectly oxyge~ 
pated, since: the very, inconsiderable, quantity. which, the contrace 
tions of the left ventricle aud of the aorta, have not been able to send 
into the vessels arising, from,the arch of this vessel, mixes, W ith the 


venous, blandl high, is brou ght by, the ‘ductus arteriosus, immedi, 
Hence the. se mace is sale re- 
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and De “ca the un and crop exiromitiess nine He 

The blood which is brought by the descending cava, from the 
epper parts. of the body, of, the, fœtus, passes into the right. vers 
tricle which forces, it intosthe. pulmonary, artery; 5 this vessel sends 
only two, small branches to the lungs, and, terminatess, by ayessel 
called, the ductus arteriosus,, into | the, aorta, immediately below 
the origin of the left subclavian) artery. The aorta, at its origin, 
is therefore filled with arterial blood, sent tow ards the upper parts à 
of. the body, by the contraction. of the left ventricle, while the 
remainder of this artery contains venous blood, which i is expelled. 
by the. combined.action of both, ventricles. ' 

It is impossible, in this arrangement, not to recognize. an evident. 
decide. In fact, if the whole force of the heart, had been exerted 
to send the blood towards the brain, the délicate texture of this 
viscus would have been injured by it; the combined action of the 
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two ventricles was, on the contrary, required, to enable the 
blood to circulate, along the extensive and tortuous channels of 
the umbilical cord and placenta. The aorta, on reaching the 
body of the fourth or fifth lumbar vertebra, divides into the two 
umbilical arteries; these send to the pelvis and to the lower parts, 
only very insignificant branches, which convey blood that cons 
tains a very small quantity of oxygen; they then bend along the 
s'des of the bladder, incline inwards, approach towards the ura- 
chus, pass out of the abdomen, at the umbilicus, and joining the 
umbilical vein which had entered, through the same opening, into 
the body of the fœtus, form with it, the umbilical cord. 

CCXI. The length of the umbilical cord, measured from the 
umbilicus to the placenta, is from twenty to twenty-four inches. 
Jt may be not above six inches long, or may greatly exceed that 
length, asis proved by a case of M. Baudelocque, in which the 
umbilical cord was fifty-seven inches in length, and passed seven 
times round the child’s neck, which circumstance, by the way, 
shews that the foetus moves in its mother’s womb. Of the three 
vessels which form the umbilical cord, two, which are the smallest, 
have an arterial structure, though they convey blood that is truly 
venous, while the umbilical vein carries arterial blood to the 
fetus, The umbilical arteries, on reaching the placenta, divide 
and are lost in its substance, ina multitude of vessels whose extre- 
mities deposit, into the areola of its tissue, the blood coming from 
the fœtus, and which is to be returned to the mother, Does the 
course of injection, from the umbilical vein into the arteries, prove 
that there exists an anastomosis re tit the extremities of these 
vescels ? 
= The fœtus is connected to the mother, by the umbilical cord and 
placenta ; the veins, or the lymphatics of the uterus, and perhaps 
both these sets of vessels, take up, in the spungy tissue of the pla- 
centa, the bloed that has been employed in the nutrition of the 
fœtus, and returnitto the mother, that, after undergoing achange by 
the action of her organs, aud especially by that of the atmospheri- 
cal air, by means of the pulmonary circulation, it may become fit 
for the nourishment of the fœtus. Whether we inject the uterine 
vessels, or whether we force the wax along the umbilical vein, it 
never fills but a part of the placenta, which has led to the division 
of this substance into two parts, the one belonging to the mother, 
which has been called uterine, the other, called the f@tal portion, 
which forms a part of the umbilical cord. | | 
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The vessels of the mother do not, therefore, anastomose with 
those of the fœtus within the placenta, the circulation is not con- 
tinued from the one to the other. If the communication were ime 
mediate, the beats of the pulse of the child, ought to be simultane. 
ous with those of the mother, whereas they are much more fre 
quent, as may be observed, at the time of birth, before the divis 
sion of the umbilical cord. If the veins of a bitch, ready to whelp, 
are opened, the animal dies of hemorrhage, and her body remains 
bloodless. The placenta, however, is empty, only in the part that 
adheres to the uterus, the rest of the placenta, as well as the 
fœtus, are filled with blood, as usual, Itis obvious, that if the 
vessels of the uterus had been directly continuous with those of 
the placenta, delivery would not have taken place, without their 
being torn, alarming hemorrhage, inflammation, and even suppur= 
ation of the uterus would have been the consequence. Lastly, the 
force with which the heart and arteries of the mother, impel the 
blood along her vessels, would have been attended with danger to 
the organs of the fœtus, which are too soft to. sustain, without 
injury, so violent a shock. ‘Though the placenta and the umbili- 
cal cord form the bond of union between the fœtus and the mo- 
ther, it must be confessed, that they belong chiefly to the former, 
and may be considered as a continuation of its body. 

CCXIL. The existence of the foetus is solely vegetative ; he is 
continually drawing from the juices, which the vessels of the mo- 
ther send to the placenta, what is to serve to his nourishment 
and growth. He may be considered as a new organ, the product 
of conception, participating in general life, but having a peculiar 
life, and, to a certain degree, independent of that of the mother. 
Bent on himself, so asto occupy the least possible space, he can- 
not be considered as asleep; for, not only are the organs of sense 
and of motion in a perfectly quiescent state, but besides, several 
of the functions of assimilation are inactive, as digestion, respira. 
tion, and most of the secretions, The foetus performs, in the midst 
of the liquor amnii, spontaneous motions, which accoucheurs rec- 
kon among the signs of pregnancy. The existence of these pheno- 
mena has been denied, and the displacement of the foetus has been 
ascribed to a mere shaking of the body ; this was asserted on the 
ground of the intimate connexion between respiration and muscu- 
jar motion.. It was said, that the blood of the fœtus, not being 
impregnated with oxygen, in its passage through the lungs, con- 
tractility would: not exist. But besides that a fact may be cer. — 
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tain, without» being: éasilÿ: explained, it may be answered, that 
the mother fulfills this office forthe fœtus, and, sends it arterial 
bloods, fitted to maintain the contractility ofthe muscles. |... 4) 
oAvsiwe perfosm mo motion, but in,vintue of impressions previ- 
ously, received,nand:as/the argans ef sense, in the foetus, are com. 
pletely,inactive, itis not easyito say, why itshould move, in the 
womb. .; The, touch, however, is.exerted,, when any .part of the 
surface of the hody,of the foetus.comes in contact with the internal 
part of the cavity in which, it; is contained,...Lastly, the internal 
impressions experienced by ‘the great ay mpathetics, way act as an 
occasional cause of suchsmotions.. ey Loold diy LOU à # 
. The feetus,is nourished, like-every other organ, by apipnepiiss 
tingito itself, whatever is suited to its nature, in the bloodbrought 
to.it, by the vessels.of the, uterus, The interception of, this fluid, 
bya ligature, on by compression of the umbilical cord, would oc- 
casion death, though not; as:has been imagined, byw sudden. and 
quick suffocation, but the action of the organs would become gra- 
dually weakened, and at lasticease, .when the fluids of the fœtus, 
being no longer vivified by the mixture. of. new juices from. the 
mother, would be completely deprived of their nutritive parts. .1t 
isnow wellascertained, that the liquor amnii does not serve to:the 
nutrition of the feetus, whase mouth is:closed, whose. head is, bent 
en his-breast, and whose intestinal.canal is filled with a fluid diffe- 
rent from that; in which the, whole body. is! immersed. Besides, 
may net. the,unctuous substance with which the surface of the skin 
is covered, prevent the absorption which might otherwise take 
. place, from the outer part.of the body 2, yi# ‘ ke 
-It was long believed that the fœtus was in an viel tiositioh 
audits the first months of life, but that,, towards the end ofopreg: 
nancy, it-fell into. different position and lay with its head down- 
-wards, This erroneops opinion, believed from its.antiquitysand be- 
cause itwas admitted by several physiologists, is completely refuted 
in Professor Baudelocque’s work on midwifery. The absurdity of 
this hypothesis is manifest, if it be considered that the:head. of the 
embryo, the most bulky and weighty part of the body, must ne» 
ps occupy the most depending part... Le hb) 

. The plumpness and the strength of the fœtus do not altogether 
des on the strength of the mother, Corpulent and strong wo- 
men often bring forth puny children, while others who are thinand — 

‘feeble, bring forth children plump.and healthy. © Such instances, 
however, are exceptions to the general rule, as, cxteris paribus, 
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the healthy state of the fœtus is to ‘be estiintédi by that of! the 
mother. The morbid condition of the fluids of the mothershas a 
considerable ‘influetice! omthe health of the feetusy and is perhaps 
the way in which ‘hereditary diseases: are transmitted, which, by 
others, ré ascribed to a diseased state of the semen.) 6017701 41 

Thé fœtus is subject to affections of ivarious 'kinds, whether of 
spontaneous origin'or arising*from’a germ ‘received'from the mos. 
ther. *Fœtuses: have been ‘seen with cicatrices; which .clearly 
shewed, that solutions of continuity, of various kinds, had taker 
place. A child, born with the loss of some limb, has metiwith the 
accident,in Consequence of sortié affectionexperienced in the womb, 
Professor Chaussier having been’ called in to a case of this kind, 
found the hand: and a Soit of he fone: among he meme 
Diaries ss) A o.oo | ROUE 

CORAL OF ahoristora a A it is beef to mo Newel even 
in her irregularities, I shall say afew words on the subject ofimons 
stérs, adopting the arr añgémient proposed ‘by Baffon,of dividing 
ein’ into thie ‘lasge3'> ‘the first! fadliding ihousters ‘front 
eXxcdss : ! the sébotid; thonstets! ‘from’ defect 5’ the hia’ iniclading 
those in’ Which there i is a inisplacenient of drgans: ‘In the first, aré 
included those which have supernamerary limbs of fingers, or even 
two bodies joined in fesiowa ways. Jn'the second, childret borrt 
with a hare-lip, or who ‘are’deéficiént if someone part. In‘the last 
place, those Monsters bélong fo thé third class, in which ‘there’ is 
a general transposition’ of ‘organs : when, for example, the heart, 
the spleen and the sigmoid flexure of thé’ colon are on the right side; 
and the liver and cecum oft ‘thé left 2 ‘those bora’ with hérniæ of 
different kinds) likewisé belong ‘to this “class. One may reckon 
ambiig thesé monstrous donforinations: ; spots i in’ the skin, the colour 
of which always resemblés that of some’ of otir fluids, but whose 
various forms are purely accidental, though, from prejudice, one 
is. apt to'imagiie some HKéhess td abjeets Idtiged' for by pregnant 
womeh accuSstoniedto those fantastic PART and Vue. so 
frequent duting prégnancys* #75 07 

* Various attempts havé been made to account for these unnaturat - 
formations ? ‘tomë, ‘as Mallébranéhe, attributed’ them to thé in. 
fluence‘of the? mother’s imagination on the fœtus in the womb’; 
‘others, as Maupertuis, thought that her passions communicated to 
her humours irregular motions/which, acting with Vidlence'on the 
‘delicate body of the serait disturbed its structure.-- Disease, 
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whild the, child icin, utero is a much more probable cause of such 
affections. _ 

If two foetuses, contained in one ovum, lie back to back, and if 
the surfaces at which they are in contact, become affected with in. 
flammation, it.is easy to conceive that adhesion may take place be- 
tween them. By placing, in a confined vessel, tlie fecundated ova 
of a tench or any other fish, the numerous young Ones, which are 
formed, not having space sufficient for their growth, adhere — 
to each other, and fishes truly monstrous in their formation, are 
produced. 

When, from disease, or from .an original malformation, the 
body of thé fœtus is deficient in some of its parts, the others are 
better nourished and grow to a large size. Hence, in acephalous 
monsters, as there is no brain, the blood which should be sent to 
that viscus, going to the face, it acquires a remarkable en- 
largement, 

One of the most curious of all the cases of monstrosities depend. 
ing ou an original defect in the organization of the germs, is that 
which was-sent, a few years ago, by the Minister of the Interior, 
to the School of Medicine at Paris. I shall give an abstract of it, — 
from a more detailed account, drawn up with mph accuracy and 
sagacity by M. Dupuytren. Le 

À young man, thirteen years of age, had complained, from his 
earliest infancy, of pain in the left side and lower part of the ab- 
domen. This side had been prominent, and contained a tumour, 
from the earliest. period of life. At the age of thirteen, he was 
seized with fever, the tumour increased in bulk, and became very 
painful. . Some days after, he voided, by stool, erage a and fetid 

matters; at the end of three months, ms became wasted by. maras-. 
mus, he bad by stool, a ball of hairs,and, in the course of a few 
weeks, died of consumption. 

On opening his body, there was found, in a cavity i in contact 
with the transverse arch of the colon, and cummunicating with it, 
some balls of hairs and an organized mass. ‘The cyst, situated in 
the transverse mesocolon, near the colon, and externally to the 
digestive canal, communicated with the intestine. But this com- 
munication was recent and accidental, and. one could plainly see 
the remains of the septum between these cavities. The orga- 
nized mass presented, ia its forms, a great number of features of re- 
semblance with the human foetus, and, on dissection, no doubts 
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eould be entertained of its nature. There was discovered in it, the — 
trace of some of the organs of sense, a brain, a spinal marrow, very 
large nerves, muscles converted into a sort of.fibrous matter, askee 
leton consisting of a vertebral column, a head and pelvis, and limbs 
in an imperfect state; lastly, a very short umbilical cord, attached 
to the transverse mesocolon, at the outer part of the intestine, an 
artery and vein, ramifying at each of their extremities, where they 
“were in contact with the foetus and with the individual which con- 
tained it. This much is sufficient to establish the distinct existence, 
as anindividual, of this organized. mass, though, in other res- 
pects, destitute of organs of digestion, of respiration, of the secre- 
tion of urine, and of generation. ‘The absence, however, of a great 
number of the organs necessary to'the maintenance of life, should 
make it be considered as one of those monstrous foetuses, not des. 
tined to live beyond the moment of birth. This fœtus was eyi- 
dently contemporary with the boy to whose body. it was attached. 
Similar to the product of extra uterine conceptions, it received its 
nourishment from that which may be considered ag its brother, and 
whose germ had originally encloséd'its own, During the thirteen 
years of the life of Bissieu (this was the name of the subject of 
this singular case), the organized mass obtained from the meeoco- 
lon, by means of vessels of its own, the blood necessary for its 
existence; this blood, propelled by the organs of circulation 
into the body of the foetus, returned afterwards to the mesocolon 
of the boy who had s0 long been to him as.a mother. At last, the 
period fixed by Nature, for expulsion, being arrived, and this ex- 
: pulsion being impracticable, the cyst became inflamed ; the inflam- 
‘mation extended to the intestine, the: part which separated these 
tivo cavities was destroyed, and the cyst opened into the colon ; 
‘pus and hairs were voided by stool, and the patient died of maras- 
‘mts. The drawings.of different.parts of the body of this fœtus, 
taken by ‘M: Cuvier and M. Jadelot render this interesting. case 
‘most complete. They willbe published in the first volume of the 
mical Society; near the Faculty of Medi- 
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“transactions of the Acade 
| “cine at Paris*, : ir Va 


‘* Mr. Young, of Londan, has communicated a case of the same kind, in a 

“valuible paper inserted in the first volumejof the Medico Chirurgical  Transac- 

tions. In Mr. Young's case, the fœtus was contained in a cyst, that seemed to 

answer the purpose of membranes and placenta; it was LIRE a brais, but 
had imperfectly formed digestive organs and external organs of generation. 
, 1" (gee Vol. 1st of the Medico Chirurgical Transactions. wy 
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© We ought notto be too ready tr place impliciteonfidéiice im 
the extrdbrdinarÿ stories contained in the older writers, and even 
in’some of the moderns. In reading the periodical: publications 
of the seventeenth, and even of ‘the eighteenth century, one is apt 
to wonder at’ the marvellous things which they contain. Among 
other strange cases, is that of a girl that was born witha pig’s head ; 
another of'a woman who was delivered of an animal, in every ress 
pect, like’ a pike. There was a time, says a philosopher, when 
philosophy consisted merely in secing prodigies innature. 
- CCXIV. : Of the coverings ofthe fetus.’ The name of after- 
birth is given to the envelopes ofthe fœtus, because they are not 
expelled from the uterus, tilbafter'thes birth of the ‘child. The 
ovoid sac, which contains the’ fœtus, is formed by two membranes 
in contact witheach other. ‘Fhe name of chorion is given to that 
which, by its-external and shaggy surface, adheres to the, inside of 
the uterus: the other, a concentric membrane to the former, but 
of less thickness, and to be considered as the secretory organ of 
the fluid which fills the ovum, is called the amnion. The third en- 
velope, admitted by Henter, aud called by that physiologist, the 
membrana decidua, is nothing more than the lanuginous tissue pre. 
sented by the external part of the chorion, after tearing the multi- 
tude of cellular and vascular‘filaments, by means of which the 
6vum adheres to the uterus. ‘The placenta is itself merely a thicker 
portion of'nearly the same tissue, in which the umbilical vesselsare 
ramified. The-uterus is also thicker at the part which corresponds 
to the placenta, because it is there that the communication of the 
fœtus with the mother is established. © #0 ving 
The liquor amnii is a serous fluid, of a sweetish odour, of insipid 
taste, rendered slightly turbid by a milky substance which it holds 
suspended, and somewhat heavier than distilled water, 1,004.  Itis 
almost completely aqueous; ‘albumine, soda, muriate of soda.and 
phosphate of lime, discovered in it by. M: M.. Buniva and Vauque- 
lin, forming only 0,012 of the whole mass. It turns ofa green 
colour, tincture of violets, and reddens that of turnsol ; a very re- 
markable circumstance, as is observed by the last mentioned .phi. 
losophers, and indicating the co-existence of an alkali and of an 
acid in a separaté state. The latter:is, in so small, a.quanti ty, so 
volatile, and so soluble in the liquor amniiof woman; that it-has 
never yet been obtained by itself 5 there is found, ‘however; in 
the liquor amnii of the cow, a ,peculiar acid, called’ by’ M."M, 
Buniva and Vauqueliu, the amniotic acid. The liquor amnii is in 
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greater quantity,;in proportion, to the size of the fetus, according. 
as the latter is ,nearer the period .of its formation. It is the, 
product of arterial exhalation, [ts materials are supplied. by the, 
blood conveyed by the mensels: ofthe WISHURS hig, js. RARES not. 
tiveen the. din of de PE amnii aad de regimen of the 
mother, In a woman who. had used mercurial friction, in the. 
course, of her, pregnancy, : the liquor amnii was observed te. 
whiten copper. . it | 
‘The fundus. of the bladder, i in quadeopedss i is continuous ren a. 
canal, of which the rudiments are observed i in man, and which is, 
called the urachus.. This canal joins the umbilical vessels, passes’ 
out with them, at the umbilicas, and terminates ina membranous, 
sac, between the chorion and the amnion ; it is pou He the allantois ; 
it is always found in the fœtus of the twtr animals, but it is very: 
indistinct, and often does not exist in man. Some anatomists say. 
they have seen the urachus arising from the human bladder, and 
which is commonly ligamentous, baulpale ia a small vesicle, which, 
some of then compare to a melon seed ; while others say its bulk, 
does not exceed a niliet or hemp, seed. So small a vesicle can, 
certainly answer: no purpose ; the urachus. always forming a solid, 
cord, seldom pervious, and even of very small bore, in the part, 
nearest the fundus of the bladder. ‘The existence of these parts. 
furnishes an additional proof of what, was stated in speaking of the, 
uses of the. valve of the caecum, viz. that there are in the animal. 
body, organs which answer no purpose, and which, merely indicate ’ 
the plan which Nature has followed. in the reproduction of, beings ok 
and the gradations which she has alenmabees rsdn the, divi- 
sions of the species. 7 pour | 
CCXYV... Of the, a pm of gestation. ., Th he “foetus, may 
exist without the maternal influence, when arrived at the period. of 
seven or eight months from theinstant of, conception. All accoue, 
cheurs agree that it may be delivered alive, at this period, and. that. 
it stays two. months longer in the uterus, only that it may gain. 
more strength, and be,better fitted to resist, the new impressions. 
which it is to experience,, on. coming into the world. A. child, 
however, has been known to live, though born at the sixth month, 
of pregnancy,,in premature labour; but, in general, the child. 
is the more likely to live when born at the usual period ; that is, to- , - 
wards the end of the ninth solar month, or of the tenth lunar. It. 
is observed, that children born at seven months; however robust, 
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they may prove afterwards, are very feeble when born, have their 
eyes closed, and are in a state of extreme debility and suffering, 
during the two months which they ought to have spent in their mo- 
ther’s womb; this proves how necessary it is that gestation should 
be carried on to the end of the ninth solar month. 

‘ If the fœtus may live, though ‘separated frem its mother, before 
the natural period, may it not, likewise, remain longer within the 
womb, grow with less rapidity, and be expelled some days, weeks, 
and even months later? How difficult therefore will it not be to 
assign a precise term, beyond which we in not be able to wea 
the possibility of a late birth! i . | 

There are said to be authentic cases of children born more than 
tèn months after conception ; yet the laws, which cannot be found- 
ed on rare exceptions, do not allow of so long a period in decid. 
ing of the pt gale of children ré after the dissolution of 
matrimony. rr | 

CCXVI. Of parturition. When the foetus has remained ent 
ficiently long within its mother’s womb, to acquire the degree 
of strength réquired for its insulated existence, it becomes sepa- 
rated from her, carrying along with it the parts which enclosed it, 
and by which it was connected to the uterus. Its expulsion from 
the uterus is calléd delivery. The most ridiculous opinions have 
been entertained; with regard to the causes which determine the 
coming on of labour: according to some, Fabricius of Aquapen- 
dente, for instance, it ‘is the want of fresh air, which makes the 
fœtus rupture its membranes; according to others, the fœtus is 
determined to the same process, by the necessity of voiding the 
meconium, an excrementitious fluid,which fills the intestinal canal. 
It has been said, that the foetus was urged to-it, by the want of 
food, or that labour depends on the re-action of the fibres of the 
uterus, which, distended beyond measure, towards the end of’ 
pregnancy, close on themselves, and overcome the resistance of 
the cervix uteri, which is thinned and gradually dilated. But, if 
this last hypothesis be correct, and it is the only one that is, at 
present,in any esteem, how comes it, that in a woman,whose uterus 
is of a determinate size, labour does not come on, when there are 
twins, at the end of four months and a half, by which period, the” 
same degree of distention would be pére à as wat one child at 
the full time. | 

It is very true, that for a fortnight, and even sometimes thee 
month, before labour, the uterus seems to’ be preparing for the 
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expulsion of the fœtus. . This, at least, may be inferred from the 
prominence of the cervix of the uterus, which may then, some- 

-times, be felt; and which is evidently produced by the membranes 
containing the waters, which insiguate themselves within the ori- 
fice of the uterus, when this organ contracts, and mich collapse: 
and recede, when the uterus is relaxed. 

The product of conception, after a certain time, reaches. a 
period at which it may exist, separated from the mother. : When 
this period is arrived, the ovum in which it is contained, detaches 
itself from the uterus, by a mechanism, in every respect, similar to 
that,’ by which the stalk of a ripe frait drops from the bough on 
which it hung. . Then, in all probability, the foetus refuses to ad- 
mit the blood sent to it by the umbilical veiu. ‘The placenta’ 
becomes affected with congestion; this stagnation of the fluids 
extends, gradually, to the uterus, and to the neighbouring parts. 
Stimulated by their presence, these organs are called into action, 
the woman feels wandering, irregular. pains, similar to. cholic 
pains, which become more acute, are attended with a feeling of 
constriction, and act from above downwards, that is, from the fun. 
dus, to the cervix of the*uterus.—This. contractile cavity, assisted 
by the diaphragm and abdominal muscles, then acts with redoubled 
effort to expel its contents. The pains become more acute and 
frequents the face red, the pulse fall and frequent, the whole body 
seems to partake in the affection of the uterus, and is agitated 
with convulsive motions, The membranes, filled. with the waters, 
force themselves. like a wedge, through the mouth of the uterus, 
whose edges are much weakened ; the throes of labour increase in 
strength and number, the membranes rupture, the liquor amoii 
escapes, the head of the child follows, and it soon clears the mouth 
of the uterus with most excruciating pains. 

These pains are particularly severe, when the sacrum bat being 
sufficiently concave, the nerves of the sacral plexus are violently 
compressed by the head of the fœtus ; this part of the body, almost 
always, presents first; it passes through the upper outlet of the 
pelvis, in aw oblique direction, the occiput being turned forward, 
and corresponding to one of the acetabula,while the face is direct 
ed backward towards one of the sacro-iliac junctions. It passes 
thos along the’ greatest diameter of the pelvis, but in descending ~ 
lower down in the pelvis, it describes a portion of a circle, and 
passes through the lower outlet of the pelvis, at its greatest diame- 
ter, which is from the fore to the back part. The head descends 
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through: the vagina, appears outwardly, soon disengages itself, and. 
is followed by the shoulders and: the! restiof the body. Thus it is, 
that Nature, after having produced fecundation by an act attend- 
ed with pleasure, expels the prpdact of dopants in the midst 
of pain. EU Tr io, abd 

CCXVII. The passages, along which the fébtus is carried out. 
ef the body; would be too confined, in‘their ordinary state, to 
allow expulsion to take place without laceration, if, as lam going: 
to explain, Nature had not disposed every thing to facilitate la- 
bour: In fact, Nature has not only formed the foetal skall of 
several flexible pieces, separated by membranous unossified spaces, 
50 as to allow the bones to move over one another, and the whole 
head to be reduced:in size, in passing’ through the female pelvis, 
but she has, besides, united the bones of the pelvis, in such a man- 
ner, that their articulations become evidently relaxed, towards 
the end of pregnancy. During the progress of pregnancy, the 
fluids of the mother flow, in every direction, towards the pelvis 
and the parts which it contains; the ligamento-cartilaginous articu- 
lations of the pubis, of the sacrum and loccyx, soaked in. fluids, 
unite, with less firmness, the bones between which.they are placed. 
Hence, being softened and swollen, they do not force them asun- 
der, like a wedge, by increasing the diameters, but facilitate the 
separation of ihe bones, by the passage of the head through the 
pelvis. It is on the relaxation of the articulations of the pelvis, 
that the indication for the operation of dividing the symphysis. 
pubis, rests ; an operation performed successfully by Sigault and by 
Professor Alphonse Leroy. Analogy led, very naturally to this 
operation, as is judiciously observed by M. Thouret, in, the same 
manner that the invention and application of the forceps were 
founded on a consideration ofthe means employed by Nature, 
to lessen the: bulk of the a head, dire the pro gabeal me 
labour. : Side 30: 4 

The foresight of Nature i is not. adnan’ to the. ‘ail iti the 
motion,on one another,of the osseous parts of theskull of the foetus, 
and of the pelvis of the mother; her care extends to the soft parts. 
of the latter; these are soaked in mucus, so as to,relax their tissue 
several days before parturition, and are so disposed,as was already . 
observed (CCI), that they may, without rupture or violence, and, 
by the mere unfolding of the folds of the skin, yield to a considera- 
ble degree. Asthe placenta and the membranes are not expelled, : 
immediately after the foetus, it is customary to separate them, by: 
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r dividing the umbilical cord, near the nayel.. It. is unnecessary tw 
tie thiscord, at the part: near:the mother, every communication 
being intercepted between the placenta and the uterus, so that’ no 
blood could flow; but that of the placenta, | Notso, however, with 
the part nearest the fœtus; thoughithe changes which take place, 
in the circulation, at.the moment when the chest. is dilated, and 
allows the air to distend the pulmonary tissie, divert the blood 
from the umbilical vessels; these changes, howeyer, in the circula- 
tion of thefluids, might come on slowly, fromthe weakness of the 
new born child; hence it is always prudent to prevent, by a liga- 
ture, a loss of blood that would increase the debility. | 

The human ovum is very seldom detached entire, and never so 
without considerable danger; that is, the fœtus is not expeiled 
with its membranes and in ‘the liquor amnii, for these are not, in 
general, expelled till a quarter ofan hour, half an hour, or even 
a full hour after the delivery of>the fœtus. When the uterus. he 
completely emptied, its cavity: becomes obliterated by the approxi- 
mation of its sides ; this organ, contracted. on itself, sinks, behind 
the pubis, its cervix closes and this.even impedes the delivery, of 
the after-birth, when the Jatter is protracted too long. The .pa- 
rietes of the uterus, imbued with fluids are thicker, than, in their 
natural condition; «but they deerease-in size,.in conseq uence 
of the lochial iSiddhaiiged: and-return ‘to their wonted thickness. _ 

When the labour is over, the uterus falls, as it were; asleep, and 
‘enjoys repose, after painful’ exertion. The humours. cease. to 
be determined to that organ, towards which they are no longer 
directed, by any*irritationyand they flow towards. the mammary 

glands, to supply. the secretion of the fluid which is to nourish the 
néw-born child.’ Ai no fr hots 

- COXVITE. | (Of twins.'» BHovghy in the Me subject, the 
offspring is generally single, i itis: not uncommon for a woman to 
‘bring forth two children at once yithas even been calculated, that 
‘the proportion of twin ‘cases: to FT births, was as one to eighty. 
‘Indeed; there are cases of! women who have brought. three. child. 
Ten, at Wbtrttre 55 Haller:calculates that the number of these last, 
to those of singlebirths, is as one to seven thousand.. The cases 
‘of four'childrentat a birth, ‘are still less frequent, and if three 

‘children born:at once, seldom live long, the others, which, when 
“born; are of the size of children at five months, cannot live,, Only 
‘one or two instances are known of five children, having been born 
~at a birth ÿ Haller, therefore, is guilty, of. exaggeration, in saying 
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What these cases are to the ordinary cases, in the proportion of 
_ one toa million. I take no notice of the instances. in which a 
greater number are said to have been delivered at. once, because 
those cases are not well authenticated. In the case of twins, each 
child has its own umbilical cord, terminating, sometimes, in a ‘od 
parate, and sometimes in a single placenta. Both fœtuses are 
énveloped in one chorion, but each has à distinct amnion, and 
floats in a separate liquor amnii. It:would be curious to know, 
‘whether in women who have had twins, as well asin animals, one 
| should “find two cicatriculæ, both in the same ovarium, or One in 
each. Twins are, generally, very like one another, in» features 
and dispositions. té br | 
The multiplicity of foetuses, in the same pregnancy, is occa- 
sioned by the presence of several vesiculæ, ready to be detached 
from the ovaria, and consequently ripe for fecundation. This 
multiplicity of offspring contributes very little to increase popula- 
tion, for, they are, in general, less robust and strong, and not so 
capable of reproduction; they, besides, exhaust the strength of 
the mother, and their birth is often fatal to her. The number of 
children which a woman might bring into the world, from the 
period of puberty to the cessation of the menstrual. discharge, 
would be much greater thanit generally is,if no time were lost. Some 
women have been known to have twenty-four, thirty, thirty-nine. 
and even fifty-three children. A woman died in North Ame- 
rica, after having had five hundred children and grand children, of 
whom two hundred and five survived hers edriteerbat te ad 
It is now well known, that the number of male children who 
‘are born, exceeds, in general, that of the females. ! The difference, 
jn some countries, is estimated at one in twenty.one, at a! four- 
‘teenth, a twelfth, and sometimes, though rarely, \at.a/ third. In 
all countries of the world, polygamy is, therefore, in direct oppo- 
‘sition to the intentions of Nature, » and to the multiplication of the 
species; this is proved, in a most undeniable manner, by the loss 
of population in those countries in which this practice exists. The 
boys, more numerous than the girls, during the early part of life, 
‘exposed afterwards, to the dangers of war, of navigation, and oc- 
‘cupied in laborious occupations, lead a more Jaborious and anx- 
ious life, and “die in greater numbers; so that the eqilibrium is 
goon restored, and the least numerous portion of the human spe- 
cies, at the cradle, forms about two thirds of it, in old ages since 
‘we ‘always see more women than men reach a very advanced 
age. 
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. CCXIX. Of superfætations. The cases of fetuses born 
with unequal degrees of developement, are not to be con- 
sidered as superfcstations, but as. twin cases. Thus, if, in 
a case of twins, one fœtus is of its full size, while the other is 
an embryo whose size does not exceed that of a fœtus in the 
first month; it does not follow that their conception took place» 
at different and distant periods, but merely that for some reason 
or other, one of the germs has been Doautt of growth and de- 
velopements 2: 41. 4 pe À end ton de 

To settle the question of superfætations, one. ps ec know whe- 
ther a woman, witha single uterus, is capable of conceiving, two 
‘months after effective copulation. Haller is of opinion, that the | 

cervix of the uterus isulways open to the semen; but how is the 
latter to reach the ovaria, through the adhesions of the chorion to 
the uterus? It.appears easier, where the two conceptions are se- 
parated by ashortinterval; thus, the American woman mentioned 
by Buffon, who, in the course of one morning, had connexion with 
her husband and with a negro slave, bore two children of different 
colours. Hence; likewise, it sometimes happens, that one of 
two twins is, bysits features, a living testimony of adultery. 

Two children, born with an interyal of some months between 
their births, cannot be considered as twins, though they may have. 
existed some time together within the mother’s womb. The pos- 
sibility of such superfætations is well proved ; they are ascribed 
to septa, dividing the uterus, sometimes, into two cavities, merely 
because such an arrangement would explain, to a certain degree, 
how two conceptions might take place, at some interval from one 
another; for ithas never been ascertained, by actual dissection, 
that any woman, in whom such superfætations took place, had 
a deuble uterus. ©. 

CCXX. Of suckling. Nothing : is more generally known, in 
physiology, than the. strict. sympathy, which subsits between the 
uterus and mammæ ; a connexion, in consequence of which, these 
two organs are called into action, at the same period of life, are 
evolved, and cease to perform their functions, at the same time, 
when woman becomes incapable of co-operating in the reproduc. 
tion of the species. I shall not endeavour to account for this sym-~ 
pathy, by ascribing it to the influence of the nervous system, or to 
the anastomosis of the epigastric with the internal mammary arte- 
ties ; an anastomosis which is not uniform, for, instead of inoscu- 
itis with each.other, these vessels frequently terminate in the 
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recti muscles of the abdomen. But even though this anastomosis 
should exist, as distinctly as it is often met with in some subjects, 
it would not account for'this sympathy, since the uterus and) the 
mammæ often receive no branches from the epigastric and mam- 
mary arteries, and when they do they are exceedingly small. 

The new born child, on being brought in contact with the 
breasts, applies his mouth to the nipple, and withdrawing his 
tongue, while, with his lips, he compresses the edges of the nipple, 
he draws in the fluid whose flow is facilitated by the erection’ of 
the lactiférous tubes. These ducts, from twelve to fifteen in num- 
ber, not only become enlarged, when the nipple, whieh almost en- 
tirely consists of them,is elongated by being drawn out by the child, 
but, besides, being excited by hi toach, they become affected with 
a certain degree of erection, and emit their fluid. This excretion, 
like that of other glands, is excited by the touch and the mo- 
tion of the hands of the child on his nurse’s breasts. ‘The use of 
these gentle compressions, is not so much toexpress the milk me- 
chanically, as to excite the organ to excretion. 

Theirritation, produced by the child on the nipple,is the most pow- 
erful exciting cause of the determination of milk into the breasts; 
this irritation, or any other of the same kind, is sufficient to excite 
the secretion of milk, even under circumstances not provided for by 
Nature. It is thus that virgins have. been enabled to suckle ano. 
ther mother’s chiid; that young girls, underthe age of puberty, 
have had so Abiapitéte a secretion of milk, as to furnish a pretty 
considerable quantity of this fluid. . There have been known men, 
in whom a long continued titillation of the breasts had determined 
so considerable an afilux of the humours, that there oozed from 
them, a whitish, milky, and saccharine fluid, not unlike the 
milk of a woman. The sucking of the new born child, is necessary 
to keep up the secretion of milk in the mamma. It ceases to, be 
‘formed i in them, when the child is committed to the care of a. dif- 
ferent nurse; the mammæ, at first turgid, soon cellapse, espe- 
cially, if care have been taken to determine the fluids downwards, 
by exhibiting gentle laxatives. | | rt 

The erection of the breasts, by titillation on the aun the spas. 
modic, and almost convulsive, action which follows this kind.of 
excitement, may be carried so far as to produce an emission of the 
fluid to some distance. While’ its excretion lasts, women expe- 
rience, in their breasts, an agreeable sensation; these parts are 
tense and swollen; they feel, as they express it, the milk rising ; 
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several feel a sensation of extension'reaching to the axilla, to the 
arms andechésts ‘The whole mass of, cel lalar substance surround. ; 
iag the breasts and. extending to the neighbouring parts, partakes. 
in their activity. cee vx | od 

The breasts,: themselves, consists in great measure, of cellular. 
substance; an adipose and lymphatic layer, of a certain thickness,» 
covers the gland, which is divided into several lobes, and encloses” 
it within its substance.; They receive a number of aerves, but very 
few blood vessels fur their, balk. 

. Their structure appears almost wholly lymphatic; the vessels of! 
this kind, after being-distributed to the neighbouring glands, and: 
especially to those-of the axilla, penetrate into the breasts, in which 
their proportion, compared | to that of the sanguineeus vessels, is. 
as eight toone, ‘These lymphatic vessels, which enter in consi. 
derable numbers into the composition of the breasts, increase. 
greatly in size, inonurses, and when injected in this condition, it, 
has been ascertained, that several of them joined to form larger 
trunks, which going. towards the nipple, contributed. in forming, 
what are called the lactiferoas tubes. If the | ‘mphatic vessels be, 
immediately continuous with, the excretory ducts of, the breasts, 
there is reason; to believe, thatit is these vessels which convey. 
the materials ofsthelflyid which they separate,especially fit be con- 
sidered, how small the number of minate arteries which are distri. 
bated into their tissue;and what a disproportion there is, between 
the caliber of these: small vessels and ithe quantity of blood which 
the breasts supply. ‘Theiopinion that the lymphatic vessels bring 
to the breasts the materials of thé. secretion of milk, is not in op. 
position to thelaws ofthe: circulation io the lymphatics; all who 
are acquainted with these laws, know that the course of the lymph, 
though, in general, from the circumference tothe centre, is natu- 
rally liable toa numberyof aberrations or deviations, facilitated by 
the numberless anastomoses of these vessels. (X LV). : 

oCOXXL Phe! granulatedstructure’ i is not-as apparent in the 
suis as in the other glandularorgans, hence they bear a greater 
resemblancé to:the lymphaticithan to the conglomerate glands. 
The milk which they secrete, has always been considered as very 
jike the chyle, whichit resembles, in'its white colour, its smell, and — 
its saccharine? taste. : Like the chyle, it 13 the least animalized 
fluid, the sweetest, that on which the action of the organs produces 
the least effect, and.that which, preserves most the characteristic 
qualities of the food taken by the nurse. Ne 
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Ft is well known, that instead of giving medicines to infants at 
the breast, we, most frequently, administer the medicine to the 
nurse; thus, the milk acquires purgative qualities and acts on the 
bowels of the child, when the nurse has been purged. The chyle 
ig white and opaque, only in those animals which suckle their 
young ; in the others, it is as transparent as lymph. : (Cuvier). 

In the last place, if the arteries carried to the breasts the ma- 
terials of their secretion, these vessels ought to increase in size, 
when these organs become twice, or even three or four times! 
larger than natural; in the same manner that, in opem cancer, and 
in other similar affections, in which the determination of blood 
being increased, the caliber of the vessels is proportioned to them. 
Nothing, however, of the same kind occurs, > whatever, size the 
breasts may acquire from the presence of milk ; their arteries pre- 
serve their almost capillary minuteness, as À had an’ opportunity 
of ascertaining, by injecting the mamme of a woman twenty-nine 
years of age, who died ia’ the second month of suckling, and 
whose breasts were remarkable by their size, and by the aid 
of milk they were able to secrete. | 

Notwithstanding all these reasons, which bai long made me 
adopt the opinion of the ‘celebrated Haller, who considers the’ 
milk as immediately extracted from the chyle, Town that it must 
be considered as hypothetical, and ‘resting solely on probability. 
The impossibility of demonstrating, anatomically, the branches 
going from the mesentery to the breasts, without communicating 
with the thoracie duct, gives still greater probability to the gene~ 
rally received opinion, which makes the milk, like all the other se. 
creted fluids, with the exception of the raat to: ae supplied by 
arterial blood. hig 

The milk does not resemble chyley in every sess though it 
may be considered as, extracted from: the food*, changed in its 
way to the mamma, by the glands through which it has passed, and 
especially by the action of the organs themselves. This action 
is so evident, that, as Bordeu observes: ‘¢ ‘There are women who 
seem to have no milk in their breasts, which are flaccid and empty; 
but as Soon as the child excites them, they become distended, and 
the milk comes‘spontaneously.” Itis well known, and the same 
author has pointed has pointed it out, that women, cows, and the 


“* “Tac utilis alimenti est superfluum.” ‘Gal. De Usu part, Lib. VIT; 
Cap. XXE!e : y , pis 
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females of other animals, allow themselves more willingly to: be 
sucked, by a suckling that knows how to excite their sensibility, 
and to apply due irritation to the nipple; and that, on the con- 
trary, they retain their milk, when the suckling does not excité 
the sensation in which they feel pleasure... It is thought, in, some 
countries, that serpents know how to tickle the teats of cows, and 
that these animals enjoy this: excitement: and allow themselves to 
be sucked by these reptiles. ~ ac 
~CCXXIL. Of the physical properties of milk and of the 

ellaricint nature of this fluid. The quantity of milk is, in 
general, proportioned to that of the aliments, to ithe degree of 
their nutritious qualities,’ to their moist and farinaceons nature. 
Though it equals, in weight, about’ one third of the quantity of 
food takemby the nurse, it may exceed that proportion, or may 
not comeup to it. [ts specific gravity, even: when the ‘milk -is 
lightest, is greater than that of distilled: water, and:is always pro+ 
portioued to its consistency, The ldtter quality is in.an inferior 
degree, in woman, but. is greater in the cow; the goat, the ass, 
and, the ewe. Its fluidity is intermediate between that of aqueous 
and oily liquids, its colour, its smell and favour have something 
very peculiar, and by whichitiseasilyrecognized ; in the last placé: 

it is not exactly alike, at) different periods of the same milking; 
This is proved by the work of M. M. Deyeux:and Parmentier on 
milk, a work abounding invaluable observations; and which may 
be Rp as the complete history of this animal fluid. They 
observed, that the milk &rst drawn from thie cowiisserous, that ils 
consistency gradually increases, and that the richest milk is that 
which is obtained towards the end of milking, as if the fluid 
contained in the PEU were affected by the laws of gravita- 
-tion.* | 
- The ri à when exposed to the open air, in a vessel, becomes 
decomposed, like the blood, and separates into three parts; the 
serum, the curd or cheesy part, and the fatty partorcream. The 
latter, which is lighter than the others, is always on the surface,’ 
and its quantity.depends, not only on the richness of the milk, but 
also on the extent of the surfaces by which it is in contact with 
the air; and this proves, as was first observed, by Foureroy, 
that the oxygen of the atmosphere has some influence on its 


* The author seems to forget that he is speaking of the cow, and that her udder 
hangs in a situation unfavourable to this hypothesis, T. | 
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separation. ‘The caséous part, ‘which coagulates spontaneously, 
appears albuminous and aboundsin oxygen. M: M. Parmentier 
and Deyeux consideritias the colouring matter of) milk,: and as. 
giving toit its most characteristic properties. Lastly, the serum: 
ér whey, which alone constitutes the greatest part of, this fluid,, 
contaitis,) besides a peculiar acid (the lactic acéd). which is formed, 
when ‘his substanceisallowed to remain for some time; a saccharine 
matter, which may be obtained by evaporation, and which, when 
crystallized ia rhomboidai parallepipeds, constitutes the sugariof 
milk, whose purity depends on the degree of care with which the 
process has been carried on, This) sugar of milk, contains, as 
Scheele first ascertained, while endeavouring, by means of the 
nitric acid, to convert it into the oxalic, a peculiar acid, in the 
form of a powder, difficult of solution, and to which he gave the 
name of ‘saclactic acid.) Milk may be considered as ene of the 
most compound of the animal fluids, whose qualities are very va 
riable and whose parts have but an imperfect affinity to each other. 
Sothat itis liable to spontaneous decomposition, and this takes 
place very easily. This kind of emulsion contains -but a small 
quantity-of azote, so that it retains its vegetable character. Ily- 
drogen, carbon, and oxygen _ predominate in milk; in the last 
place, it contains several salts, amongst others, muriate = soda, 
muriate of potash, and phosphate of lime. 

_.Thepresence ofthe two last of these: substances, leads to the 
folNéiring: considerations: Muriate ef potash, as ‘is observed by 
Rouelle, does not exist in the blood; the probability is, there fore, 


that it is not the.bleod which supplies:the mamma with the mate- — 


rials whence the milk is secreted, muriate of potash being found, 
vn greafer quantity, in milk, than muriate of soda. These salts of 
potash, on the contrary, are found, in considerable proportions, in 
the chyle, formed from vegetable substances; which would lead 
one to thinky: that milk is furnished by the absorbent system. 
The phosphate.of lime which is found,, in smaller quantity, in the 
urineef nurses, and which is wholly. determined towards the 
mamma, was’absolutely necessary.ina fluid which supplies nou- 
rishment to the new being, while the bones become indurated! and 
all the partsacquire solidity. vi | ot Tin | 

If, we now wish to inquire into the causes which, render suction 
necessary, and which subject the new born child to this pecu- 
liar mode of ‘nutrition, these causes. will, be found ia the general 
weakness of its.organs. ‘The organs of digestion would have 
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been incapable of extracting, from the aliments, their nutritive 
“parts, these substances not having undergone the due degree of 
trituration, from the want of teeth and from the imperfect. state 
of the other organs of mastication. It’ was of consequence, 
therefore, that the mother should perform this preliminary func- 
tion, and that she would transmit the aliment ready digested*, 
It'is not, however, to be imagined, that the milk passes, with- 
out undergoing any change, into the vessels of the child; the 
_ child digests the milk and obtains from it, in a short space of 
time, and without effort, a considerable quantity of nutritious 
particles, necessary to the rapidity of its growth. 

The connexion between the mother and child is far from being 
broken, at the period of birth; the relations between them, 
though not so close, are not less indispensable. Before birth, the 
vital power was so limited in the child, that it was necessary it 
should receive a fluid already desiraaieetly and in a state to yield 
to tlie function of assimilation and nutrition, When the child 
has breathed, when its strength is increased, it may be entrusted 
with a greater share of the process; itisithen sufficient that the 
aliment should have undergone the first degree of elaboration, 
within the digestive canal. But itisnot merely to. assist in pre- 
paring its food, that the new born child requires the aid of the 
mother; its lungs, which are delicate and imperfectly evolved, do 
not supply a due quantity of oxygen to the blood which circulates 
through them ; the animal heat would beunder what is required by 
the wants of life, if the mother did not make up for this deficiency, 

_by transmitting some of her own warmth. She folds her infant 
gently to her bosom, warms it with her breath and by this kind of 
maternal incubation continues to cherish it with that calorific ir. 
fluence to which it was fully exposed, while forming a part of her- 
self. Besides, she feels for it, keeps it from danger, foresees its 
wants, and understands its‘language ; and this very interesting in. 
tercoursetakes place, after the bonds of their physical communica. 
tion are loosened, butit does not tear them asunder. The infant is, 

therefore, detached from the mother, only by degrees, since it 
is only in proportion as it grows behead. that it acquires the means 
ef living independent. 


* Lac est cibus exactè confectus. ‘Galenus de usu partium. 
Id! Lib, VII, cap. XXIL.. 
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- Thé secretion of of milk, in the breasts, may be prevented by irs 
titation in the uterus. If the labour have been difficult, if the 
woman have suffered a certain degree of injury, the irritation, in 
the parts so affected, prevents the determination of the fluids te 
wards the mammæ. Hence these organs collapse, during puerpe- 
peral fever, not that the milk flows back into the humours and be. 
comes. the cause of the complaint, but that the inflammation 
of the uterus prevent the fluids from flowing in their natural 
direction. 

During the first 4 diy’ after see the parietes of the 
uterus discharge a fluid, at first bloody, then of a reddish colour, 
and, in the last plate, mucous, and whitish, termed the lochia. 

CCOXXIIL.. Allthe parts of the lungs are not distended aie 
air, in the first inspirations of the child, after- birth. Some of 
lobes, which are harder.and. more. compact, take some time i 
admit this fluid, and even sometimes, altogether reject it. A 
child died, twenty one ‘days after birth; the body was opened 
by Biavenar Boyer. Onexamining the lungs, he found that 
the posterior part of these organs was as hard and compact, 
as in the fœtal state. ‘The anterior part alone was distended, 
contained air, could be felt to crepitate and floated in water. 
The heart was examined, to ascertain whether its structure was 
connected with this condition of the lungs, which depended, ou 
the want of power in the respiratory functions. The foramen 
ovale was found pervious, so that the blood could pass from the 
right into the left cavities of the heart, without flowing through the 
lungs. The child had been exceedingly languid, during, the 
whole of its short life; its skin was, at times a À at others 
livid. It was very difficult to keepit warm. 

The child of Madame L**** died, nine days after birth, with 
the same appearances. I opened the chest, and found the upper 
part of both lungs indurated and compact; the foramen ovale was 
quite pervious. ‘This aperture is often closed very imperfectly, so 
thatithere remains, at the upper part of it, an opening, varying in 
size, which would enable a small quantity of venous blood to pass 
from the right into: the left auricle, if these cavities did not con- 
tract at the same moment, and if the fluid which they contain did 
not present equal resistance on both sizes. There are cases of 
persons in whom the foramen ovale remained pervious, and who, 
nevertheless, lived to a pretty advanced age. ‘Their skin was 
- purple and livid, all their moral and physical faculties feeble and 
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torpid. It wolild tie interesting to ascertain, by dissection, 
whether ia good divers, who can remain a long while under 
pr without breathing, the foramen ovale is not ‘imperfectly 

osed. | 
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Containing the History of the KE À the Temperaments and 
_ the Varieties of the Hunan Species; of Death, and Pua 
‘trefaction, 


CCXXIV. Of infancy. The epidermis of the new-born babe 
thickens, the redness of the skin grows paler, the wrinkles are 
effaced, the soft down, which covered the face, fi falls and disappears, 
the Butte ks swell, out and soon conceal the opening of the rectum, 
During the first months of life, it seems to need nothing but nou- 
rishment and sleep. In the mean while, the understanding i is be- 
ginning to form, it looks fixedly at objects, and seeks to take cogni- 
zance of all the bodies that surround it. Confined, at first, to the 
uneasy sensations, which it, expresses by almost continual tears, 
its existence becomes less painful, as it grows accustomed to the 
impressions. of outward things upon its delicate organs. ‘Towards 
the middle of the second month, it becomes capable of agreeable 
sensations. If it feels them before that time, at least it is only 
then that it begins to express them by laughing*. 

CCXXV.. Dentition. Towards the. end of the seventh 
Hohtht, the middle incisor teeth of the upper jaw, cut through 


* At ‘Hercules ‘risus précog ille et celerrimus, ante quadragesimum diem 
nulli yar ris 2% 


PLIN, Hist. Nat, Pref, ad lib. VIII. | min aged 

+ It would be very difficult ta say, why atertian fever often terminates of 
itself, when it has reached it seventh paroxysm, W whilst a continued fever is 
judged of by critical evacuations, in seven, fourteen, or twenty one days; why 
delivery happens at the end of nine months; why the first teething begins at 
seven months old, the second, at seven years 5 why puberty shews itself, towards 
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the substance of the guns: à little while after, the cofresponding 
‘incisors of the lowerjaw shew themselves: next, the lateral incisors 
‘of the upper jaw, those of the lower, then the cuspidati, inthe same 
order, At the age of between eighteen months and two years, 
the smal! mola teeth appear, but in reversed order, those of the 
lower preceding those of the upper Jaw. When these molar teeth 
have come through, the first dentition is Cotiiplete ; the life of the 
child is more secure: it was before very uncertain, since the caleu- 
Jations of the probable duration of ‘human life ‘shew, that a third 
of the children born at any given time, die before the age of 
twenty three months. Convulsions and diarrheas are the most. 
fatal accidents attending difficult dentition. To these twenty 
teeth are added two new grinders in each jaw, when the child 
has reached the end of his fourth year. ‘These last will afterwards 
become the first large grinders.” They differ from those that pre. 
éede them in this, that they are to remain all life long, whilst the 
primitive or milk teeth are lost at seven years old, in the same 
order in. which they appeared, and are replaced by new teeth, 
better formed, and larger, excepting the small grinders, and with 
Jonger and more perfect roots. ‘Towards the ninth year, two new 
large grinders appear beyond the others. The child has then 
twenty eight teeth, and dentition is complete, though between 
eighteen and thirty,and sometimes much later, the dentes sapientiæ, 
two to each jaw,shew themselves at the extremities of dés alveolar 
brocestes. 
‘The order observed in the successive cutting of the teeth'is not 
; sO invariable, but it is frequently inverted. A child~ten years 
old, now under my care, cut the four first small grinders before the 
canine teeth. “paatiion’ is, in this respect, like all other acts of 
the livisg economy’: instability is its principal character. An 
attentive examination soon shows how irregalarly those pheno- 
mena Tag whether physiological or Pafhologtoaly which 
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the fourteenth year, and menstruation is repeated at determinate periods. Na. 

ture appears to subject herself, in all her acts, to certain periods, which obser. 
vation may ascertain, without any possibility of arriving at a knowledge of the 
causes of these phenomena so easy to establish, “Because their manifestation i is Core 
relative to certain numerical terms, we’are not ‘to put faith, like Pythagoras, 
in the power of numbers, ‘and ‘believe that the number 8 and the numbers 7 and 
9 enslave all nature to their supreme influence, We. find traces of this 
ancient error in all sciences, in all te even ia fthozer of. Qt eu 
Nations. + ’ ‘ 093 ble alsace agvss 
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sppear the most to be subjected to calculable Me determinate 
periods*, | | 

This double range of successive teeth existed à in the jaws of the 
fœtus. Each alveolar process, at that age of life, coutains two 
membranous follicies, lying one over the other... That which is to, 
form the primitive tooth swells the first, a calcareous matter covers 
its surface and forms the body of the tooth, which invades also the fol. 
licle by which the osseous part is secreted, so that the growth of the 
little bone being completed, the membranous vesicle, in the parietes 
of which the dental vessels and nerves branch out, is found in the 
centre of its body, and adheres te the parietes of its internal ca- 
wity. It is difficult to say, why the growth of the dental germs is 
successive ; why, in the seventh year, the primitive teeth: are de- 
tached, ea are replaced by others which have remained so long 
buried witkin the alveolar. processes. Dentition is like all the 
other phenomena, of the living economy; it js subject to. endless 
varietes in its period and duration, &c. Thus, teeth ofa third set 
have. been known to. be cut in veryold people. There are in- 
stances, but they are very scarce, of children that have come into 
the world with twa incisors in the MEPPRIAY3 there are often sue 
pernumerary teeth, &c. 

CCXXYVI, Gisifuation. The pracess which. goes on in the 
osseous sysiem, is not confined to the cutting and growth of the 
little bones which are attached to the two jaws. All other parts 
of the skeleton harden; osseous nuclei are formed in the centre of. 
the cartilages, which hold the place of the short bones of the carpus 
and tarsus; the thickness of the cartilaginous substances, . which 
separate the epiphyses of the bodies of the long bones, is dimi- 
nished; the large bones grow, and acquire solidity, from the cen. 
tre to the circumference. Those of the skull meet at their edges, 

their fibres cross and form the sutures; the cartilaginous spaces, 
| (fentanels) which were situated at the meeting of their edges 
. and angles disappear. The urine contains exceedingly little 
phosphate of lime, that sait being entirely taken up in the solidific, 
cation of the bones. About the middle of. the second year, these 
have already acquired substance and solidity enough to support 
the weight of the body; the child can stand and walk. Before 


.,# See Erreurs populaires, sec; ‘etn: Chap. 4, Cates Années climatériques, ef 
des Jours critiques dans les maladies, ~ 
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this time, it hi be Henbar ae for him to try it: the pillars of 
support, yet too flexible, would yield under the burthen, and bend 
permanently in different directions. Itis towards the ned that 
the vital motions tend in infancy: accordingly, this part fs the 
principal seat of the affections peculiar to this age, affections i in 
whichit is often of use to procure local evacuations. 

The organs of the senses, open to all sorts of impressions, res 
ceive them with ease ; but if, in early infancy, sensation js easy, 
it is very transient ; no doubt from the want of consistence in the 
cerebral organ. Ws it grows older, the mobility of the child is 
lessened, without diminution of susceptibility ; and it is ‘during 
the years that precede the boisterous season of puberty, that he’ 
enjoys, in the highest degree, the faculty of recalling things that 
have affected him, that his memory is most distinct and ‘extended ; 
but soon averpowered by imagination, rouzed up by the powerful 
re-action of the sexual organs on the brain, ‘it ceases to have the 
same exactness, 

CCXXVIE. Of puberty. Sex, climate, manner of life, have 
great influence on thé earlier or later desire ot of the pheno- 
mena of puberty. Women reach it one or two years before men : 
the inhabitants of southern, long before those of northern coun- 
tries. Thus, in the hottest climates of Africa, Asia, and America, 
girls arrive at puberty at 10, even at nine years old, but i in France, 
not till twelve, fourteen, or fifteen: whilst in Swedén; ‘Russia, 
and Denmark, the menstrual discharge, the most characteristic 
mark of puberty, is from two to three years later. ‘ 

’ The male is known to be capable of generation,and that he begins 
to live the life of the species, by the emission of prolific semen, and 
the change of voice, which becomes fuller,more grave, and sonorous : 
the chin becomes covered with beard, the genitals with hair, and 
they attain rapidly their full size, The whole body grows; the ge 
neral characters which distinguish the two sexes, and which are’ 
so obscure, before puberty, ! that they may often be mistaken, be- 
come very decided, and can no longer be confounded. 

By all these signs of strength and virility, woman, urged by de. 
sires. which may be termed wants, recognizes the being capable of 
gratifying them. The change of voice is the most certain of the in- 
dications of male puberty. It depends, as the following observa- 
tions shew, on the developement of the vocal organs, which con 
stantly accompanies that of the sexual pares; 
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CEXX VITE, “Abo, aged 14, died in the year VII. at the 
Hospital of la Charité. On opening the larynx, I was surprized 
to see it 50 small ; and especially the glottis, which was not above 
five lines i in its antero-posterior diameter, and about a line and a 
half, in its transverse diameter, where its dimensions are greatest; 
an observation that must not be omitted, is, that he was very 
tall ; but that the developement of f the genital organs was as back. 
ward as of the vocal, I have repeated the same observation on 
subjects further from the age of puberty ; I have extended my 
researches to those who had passed it, and I have obtained as a 
general result, that between the larynx and the glottis of a child of 
3 or of 12, the difference of size is very inconsiderable, and cannot 
be estimated by the height of the figure :— ant 

That, at the epoch of puberty, the organ of the voice enlarges 
rapidly, and that, in less than a year, the opening of the glottis 
increases, in the proportion of 5 to 10, that its extent is thus, 
doubled both i in length and breadth. 

That these changes are less remarkable in women, whose 
glottis increases, in the proportion only of about 5 to 7; that in 
this respect, they still resemble children, as the tone ef their vaice 
would lead us to suppose. | 

These differences, in the size of the glottis, account for the 
danger which, in children, accompanies the croup. For, suppose 
an opening of a line and half in width, of which the edges are 
covered with a membrane of doifulahie lymph, the opening will 
be entirely stopped : 2 it would be only narrowed, if its width were 
double ; à sufficient space would remain free for the passage of 
the air.” This supposition, which I have employed to make my- 
self understood, ‘is only the expression of the truth, since anato- 
mical inspection shews that the glottis, in ads; is double the 
size it is ‘before puberty. 

- CCXXIX. Menstruation, The symptoms by which subs 
is known, in women, are not less remarkable. The swelling of 
the genital organs straitens the opening of the canals that make 
part of them.” The breasts become enlarged, and form, at the 
fore part of the thorax, marked projections. Further, there 
comes on a discharge of blood, which takes place, every month, 
from the vessels of the womb, and which is known by the name 
of the menstrual discharge, or menses. This periodical eva. 
cuation declares itself, in most women, by all the symptoms that 
indicate fulness of blood, as spontaneous lassitude, heat, and 
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flushings in the face, and by others, which shew a direction of 
the humours towards the uterus, and a loca! plethora of that ors 
gan, as pains in the kidneys, and a certain itching of the parts. 
The first eruption pots an end to this state; which, in many, may 
be considered as real disease, A pure red blood, flows, in more 
or less abundance, for some days, the general heaviness em off, 
and the woman feels herself relieved, 

I shall not now speak of the many deviations incident to the 
menstrual discharge, and which must be considered as real diseases, 
Thus, the uterine discharge has been known to be supplied, by 
bleeding from the nose, hemoptysis, melæna, sometimes by un- 
usual evacuations of blood, from the eyes, ears, the fore finger, 
from ulcerated surfaces over different parts of the body. 

It is easily coneeived, that the different parts of the sanguineous 
system may supply each others place, and. that the bloody se, 
cretion, in which menstruation consists, in failure of the internal 
surface of the uterus, may be carried on by another part, equally 
provided with capillary vessels: but that similar deviations may 
take place for the fiuids secreted by the conglomerate glands, as 
urine, bile, saliva, is. difficult to believe, notwithstanding the 
many testimonies and authorities that may be brought in sie 
port of this opinion. 

The fluids are not in existence, before thie work of secretion ; ; 
the urine, retained in the bladder and in the ureters, the bile 
stopped in the gall bladder and the hepatic ducts, after it has been 
prepared by the peculiar action of the liver, may, it is true, from 
absorption, by the lymphatic vessels, be carried into the blood, 
and produce there a diseased urinary or bilious diathesis; oceasion 
an irritation and: derangement, after which, the humour of the 
cutaneous perspiration, and of the sweat, and the saliva itself will 
exhibit, some of the qualities of the humour retained, and intro 
duced, by the absorbents, into the circulation. The blood, con. 
taminated by the admixture of a certain quantity of urine, may 
purify itself by various emunctories, by urinous vomitings and 
sweats; but that urine may. like the menstrual blood, come out 
at the eyes, the ears, or the navel, except in case of urinary um. 
bilical fistula ; that one whose urinary discharge, by the urethra, 
is not interrupted, may spontaneously vomit it, is what no man, 
who-has any sound notions on physiology will believe; and yet 
it is related, with full details, in a late work, where these errors 
are found, in the midst of many interesting researches, on various 
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points of physiological chemistry. Ihave seen. myself the, wos 
man, whose urine has been so well analyzed by Dr. Nysten, 
when the clinical professor of medicine, at Paris, obliged her to 
submit to a severe but necessary examination, and I am astonished 
that well-informed men should: so long have given credit to 
such gross impostures. The reader will, I hope, excuse this long 
digression, for the sake of its importance. Literary criticism is 
now carried on with such partiality, that no journalist, in praising 
justly what is praiseworthy, in the valuable work of Dr. Nysten, 
has pointed out the imposture of which he was the dupe. | 

At first irrégular, the menstrual discharge assumes regularity, 
is repeated every month, and lasts from two days to a week, 
with evacuation of from three ounces toa pound of blood, every 
time. Women of sanguine temperament, robust and libidinous,. 
are those whose menses last longest, and flow mest copiously. 
The blood is arterial, red, and has not, in a healthy woman, any 
of the pernicious qualities which have been ascribed to it. 

During the whole time of menstruation, women are weaker, 
more delicate, more susceptible of impressions; all their organs 
partake, more or less, in the affection of the uterus ; and it is not 
difficult to an observer, of any practice, to discern the state, not 
merely by the state of the pulse, but by the change of the coun- 
tenance and tone of the voice. Women then require very careful 
management. An improper blood letting, a purge,.or any other 
remedy untimely administered, may suppress the discharge, and 
occasion the most serious affections. Climate evidently influences 
the duration and quantity of the discharge, since, inAfrica, it flows 
almost continually, whilst. in panes it takes place, only two or 
three times a year. 

I shall not dwell upon the different petal hal that have been 
given of this phenomenon. Some have ascribed it.to the oblique 
position of the uterus,.without considering, that upon their prin- 
ciple, menstruation should take place, from the soles of the feet. 
‘Richard Mead believed that it depended on the influence of the 
moon over the female system; but why is it not then subjected to 
‘the lunar phases? Those who have found the cause of it, in ple- 
thora, general or local, have, if we admit their explanation, only 
changed the difficulty; for then, we must ask what are the causes 
of this plethora? But, if this opinion had any ground, nervous 
women, with a small quantity of blood in their system, ought not 


520 


to menstruate ; and yet they do so, plentifully. Must we ascribe 
menstruation to an acquired habit ?. 6 ER ET 
Is the problem resolved, by saying that all the secretory organs 
of women ate too ‘weak to evacuate the superfluity of humours, 
-which would require for them a new emunctory ? But is not: this 
taking the effect. for the cause? Does not this smaller quantity, of 
fluids, proceeding from the blood, drise from the, purification 
which the blood undergoes in the uterus?,, Let it, be remarked, 


in the mean time, that this periodical discharge seems to exempt 


the sex from many inconveniences, from which ours suffers ; Such. 


as gout, stone and gravel, so unfrequent with them, and so.common 
_withus. Nor can weavoid recognizing, in this discharge, a utility 
relative to conception : does it not seem to dispose the uterus to 
that’ function?® (CCIV)—Was it not requisite that this organ 
should be accustomed to receive a great quantity of blood, that 
pregnancy, which calls for this aflux, might not be injured, by 
_ bringing on a sudden change in the system, and the whole of 
the vital functions. . is | (J 
Menstruation is suspended during preguancy ; it is so during the 
first month of suckling’; though this rule admits of many excep- 
tions: Its cessation, in our climate, is from the fortieth to the 
fiftieth year ; sometimes before, seldom later: though I have now 
before me the instance of a woman of seventy, who has. not yet 
ceased to menstruate; a fact, which, after all, is nothing more sur 
prising, than that of menstruation beginning at an early period of 
life; . When menstruation ceases, the breasts collapse, plumpness 
' goes off and the skin shrivles, and loses its softness, colour, and 
suppleness. . This cessation is the cause of a great many diseases 
‘which break out, at this season of life, called the turn of life, and 
are fatalto many women: but then, itis observed, that when this 
period is past, their life is more secure, with more hope. of pros 
longing it, thana man has, at the same age. sé site tidied 
CCXXX: Of manhood: To youth succeeds manhood: which 
may be considered as beginning from the twenty-first to the 
twenty-fifth year. ‘Then, all increase of the body, in height, is at 
an end. The processes are completely united to the body of the 


bones. But still, growth goes on in other dimensions. All the. 


organs acquire remarkable hardness, solidity; and consistency. 
# The greater part of female quadrupeds have the parts of generation bathed 
ina reddish lymph, during the time of being in heat. | 
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ft is the same with thé intellectual and moral faculties. To the 
empire of imagination, succeeds that of judginent. Man is ca. 
' pable of fulfilling all the duties of family and society." This period 
df life, to which we give the name of mature age, extends to’ the 
fiftieth or fifty-fifth year for men: it scarcely goes beyond the 
forty: “fifth for women, with whom it begins also a little sooner, 
During this long faterval; men has oh whole Plenitude of their 
existence,” à 
Al TNT in general, it is not difficult {6 distinguish, at first 
sight, À man of twenty- five, from oné of fifty, the differences which 
mark them, depending on the quantity’ and colour of their hair, 
and on theit muscular ‘strength, até neither ; many nor very essential. 
Let us avail otirsel¥es of this age, during which the characters of 
the human specicy, merely sketched, in childhood and youth, take 
a more defined and lasting PE 4 trace the features of individuals 
and of rates, — sd | 
ÉCRIN, Of nes and een, We give the 
fianie of “tempéraments to certain physical and moral differences in 
men, which’ “depend on the various proportions and relations 
mong the parts that make up their organization, as well as upon 
different degrees, in the relative energy of certain organs, There 
is, besides, in ‘each individual, a mode of existence which distin- 
guishes his temperament Wasi that of any other, to whom, how- 
ever, he may bear gréat resemblance. We express by the term 
‘idiosyncrasy 7, these individual temperaments, the knowledge of 
Which i is of no small importance, in the practice of medicine. 
The predominance of any particular system of organs, modifies 
the Whole economy, impresses Striking differences on the results 
of the organization, and has no less influence on the moral and i in- 
tellectual, than’ on the physical faculties. This predominance 
establishes’ the ‘temperament ; it is the cause, and RE its 
essence, a 
if the heart and the vessels which carry the blood , through every 
“part, are of predominant activity, the pulse will be sharp, fre- 
quent, regular, the complexion ruddy, | the countenance animated, 
the shape good, the forms softened though distinct, the flesh of 
tolerable consistence, moderate plumpness, the hair fair and incli- 
ning to chesnut; the nervous susceptibility will be lively, and at- 
tended with rapid successibility, that is to say, that being easily 
« affected by the impressions of outward objects, men of this tem- 
hante) will pass rapidly from one idea to another; conception 
3 x 
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will be quick, memory prompt, the imagination lively; they will 
be addicted to the pleasures of the. table and of love; will enjoy. a 
health seldom interrupted by disease ; and all. their diseases, and 
these slight, modified by the temperament, will have their seat 
principally imthe circulatory system G inflammatory jever, or an- 
geio.lenique!;: phlegmusie ; ; acute hemorrhage) aud will ter- 
minate, when moderate, by the mere foree of nature, and 
require the use of the remediesx called antiphlogistic, among 

which, bleeding is the chief. The ancients applied the name of 
sanguine to this disposition. of body; they considered it. as pro- 
duced by the combination of warmth and moisture, and | had very 
correctly perceived that it ‘existed in the young of both sexes, was 
- heightened by the spring, the season which has been. justly. com- 
pared to youth, calling that age the spring time of life. MAN dd 
+. That the specific characters of the temperament I have. just de- 
sartnudy may shew themselves, in all their truth, it is requisite that 
the moderated developement of the lymphatic system, coincide with 
the energy of the sanguineous system, $0, that. these. two. sets. of 
vascular organs may.be in true equipoise. The physical. traits. of 
this tentperament are to: he found in the statues of Antinous and 
the Apollo of Belvedere: [ts moral physiognomy is drawn i in the 
lives of Mark Antony and Alcibiades. In Bacchus are found 
both the forms and the character.. But why seek amongst : the 
illustrious men of antiquity, or among its Gods, the model of the 
temperament I have. been describing, whilst it is so easy to find it 
among the moderns? Noone, in my opiaion, exhibits a more per- 
fect. type of it than the Marshal Duke of Richelieu, that man, so 
amiable, fortunate and braye in war, light and inconstant, to i 
end of his long and brilliant career*, 

. Inconstancy and levity are, in fact, the chief attribute of men of 
this temperament: excessive variety appears to be,t to them, a neces 
sity as much as an enjoyment; good, generous, feeling quick, impas- 
sioned, delicate in love, but fickle, disgust, in them, follows close 


upon enjoyment :_ meditating desertion, i in the midst of the most. 


intoxicating caresses, they make their. escape | from beauty, at 
fhe very! moment she thought to haye bound. them by indissoluble 


* See his Memoirs, 6 vols. 8v0, ihe, trade pe fr +? 


Voltaire has’ patiited his éhatacter, des Dh ni in Beg “verses 
addressed to him. 


] - Rival da conquérant de l'Inde, 
* ©... Tu bois, tu plais, tu combats, &co , : 
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chains*, In vain he whom nätuüre has endowed with'a sangiiine 
temperament, will think to reneutice the pleasures’ of the senses, 
to take fixed and lasting likings, to attain »by profound meditation; 
to the most abstract truths; mastered by his physical dispositions, 
he will be for ever driven Baek 6 the pleasures from which be flies, 
to the inconstancy which is his lot; more fitted to the brilliant 
productions of wit, than the sublime conceptions of geniust. 
His bloed, which a vast lung impregnates, plentifully, with atmos= 
pherical oxygen, flows freely in very dilatable canals, and this fas 
cility in the distribution and course of the humours is, at once, the 
cause and the image of the happy dispositions of his mind. | 
~COXXXIT. If men of this temperament apply themselves, 
from circumstances, to labours which greatly exert the organs 
of moti: on, the muscles, plentifully supplied with nourishment, 
and disposed to acquire a developement proportioned to that of the 
sanguineous system,increase iu balk: the sanguineous temperament | 
undergoes a great modification ; and there results from it, the muse 
cular or athletic temperament, conspicuous by all the outward 
signs of vigour and strength. The head is very small, the neck 
sunk, especially backward, the shoulders. broad, the chest large, 
the haunches solid, the intervals of the muscles deeply marked. 
The hands, the feet, the knees, all the articulations not covered 
by muscles, seem very small, the tendons are marked through the 
skin which covers them; the susceptibility is not great: feeling 
dull and difficult to rouze, the athlete surmounts all resistance, 
when he has once broken from his habitual tranquillity. The 


* The history of Henry IV, of Lewis XIV, of Regnard, and of Mirabeau 
proves that, to theextreme love of pleasure, sanguine men join, when circum~ 
stances require it, great elevation of thought and character ; and can bring into 
action the highest talents, inevery department, 


‘+ Thave just met, in a gazette, with an assertion, at least singular, All 
the world knows, says the journalist, that Newton was sanguine, and this 
proves clearly, he adds, that temperaments have no influence on the intellectual 
powers. I would ask the journalist, where be has discovered that Newton was 
sanguine, The few details which biographers have preserved on the physical 
temperament of this illustrious philosopher, lead us to believe that his tempera- 
meut was the melancholic, which is very frequenily met with in PAU I _ 
will net dare to pronounce absolutely, on subjects on which we can attain only 
a certain degree of probability ; but, if Newton had been sanguine, he would 

æ not have carried his maidenhead with him to the graye, at the age of fourscore ; 
as it is aflirmed he did, 
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PRES Hercules exhibits the model of the. physical attributes of 
this particular constitution of body, and what, fabulous autiquity 
relates of the exploits of this demi-god, gives us theidea of the 
moral dispositions that accompany it. In the history of his twelve 
labours, without calculation, without reflexion, and as by instinct, 
we see him. courageous, because he is strong, seeking obstacles 
to conquer.them, certain of overwkelming whatever resists him: 
but joining to. such strength so little subtlety, that he is cheated 
by all the kings he serves, and all the women he loves. It would 
be difficult to find, in history, the example of a man who | has COM« 
bined, with the physical powers which this temperament implies, 
distinguished strength of the intellectual faculties. For excelling 
in the fine arts, and in the sciences, there is need of exquisite sen- 
sibility, a condition absolutely at variance with much cheat 
ment of the muscular masses. ._. 

CCXXXIHIT. If sensibility, which i is vivid es easily part 
can dwell long upon one object; if the pulse is strong, hard, and 
frequent, the sub-cutaneous veins veins prominent, the skin of a 
- brown, inclining towards yellow, the hair black, moderate fulness 
of flesh, but firm, the muscles marked, the forms harshly expressed; 
the passions will be violent, the movements of the soul often ab- 
rupt and impetuous, the character firm and inflexible. Bold in 
the conception of a project, constant and indefatigable in its exes 
cution, it is among men of this temperament we find those who in 
different ages have governed the destinies of the world: full of 
courage, of boldness, and activity, all have signalized themselves 
by great virtues or great crimes, have been the terror or admira- 
tion of the Universe. Such were Alexander and Julius Cesar, 
Brutus, Mahomet, Charles XII. the Czar Peter, armel, 
Sixtus V. Cardinal Richelieu. . 

As love in the sanguine, ambition is in the bilious the governing 
passion. Observe a man, who, born of an obscure family, long 
vegetates in the lower ranks : : great shocks agitate and overthrow 
empires: actor, at first secondary, of these great revolutions, 
which are to change its destiny, the ambitious hides, from all his 
designs, and by degrees, raises himself to the sovereign power, 
employing, to preserve it, the same address with which he poss- 
essed himself of it. This is, in two words, the history of Crom- 
well, and of all usurpers.* 


# Vie d'Olivier Cromwel, par Jeudy Dugour, 2 vol. 1$mo, 


: To attain to results of such; importance, the profoundest: dissi- 
mulation, and the most obstinate constancy are equally necessary ; 


these are, further, the most eminent qualities of the bilious. : No: 


one ever combined them in higher perfection, than that famous 


Pope, who slowly travelling on towards the pontificate, went, 


for twenty years, stooping, and. talking, for ever, of his ap- 
proaching death, and who, at once, proudly rearing him. 


self, cries out ‘I am Pope*!?? petrifying with astonishment. 
and mortification, those whom his artifice had. deceived into. 


his party. EE KA TA PTE. 
Such too was Cardinal Richelieu, who raised himself to a rank 
so near to the highest, and was able to maintain himself in it: 
feared by a King whose authority he established, hated by the 
great, whose power he destroyed, haughty and implacable to. 
wards his enemies, ambitious of every sort of glory, &ct. 
The historians of the time inform us, that this celebrated minis. 
ter shewed all the customary signs of the bilious temperament, 
Gourville tells us that he was, all his life, subject to a very trouble. 
some hemorrhoidal discharget. | a ble at, 
| This temperament is further characterized by the premature 
developement of the moral faculties. Scarcelÿ past their youth, 
the men I have named projected and carried, into execution, enter- 
prizes which would have been sufiicient for their fame. An ex- 
cessive developement of the liver, a remarkable superabundance 
of the biliary juices, most commonly accompanying this constitu« 
tion of body, in which the vascular sanguineous . system enjoys 


the greatest energy, to the prejudice of the cellular and lymphatic. 


system, the ancients gave itthe name of bilious. ‘The diseases to 
which those distinguished by it are subject, involve, in fact, either 
as their principal characteristic, or as accessary circumstances, or 
as complication, the derangement of the action of the hepatic 
organs, joined to changes of composition in the bile. Among the 
remedies directed against these sort of diseases, evacuants, and ese 
pecially emetics, are the best. 


# Vie de Sixte Quint, 2 vol. it 12, 


+ See his character d rawn, with as much truth as eloquence, by Thomas, in 
the last edition of his Essai sur les Eloges, er ‘* de 


+ Memoires de Gourvilles 


# 
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“If all the characteristics assigned to the bilious temperament 
are carried to the highest degree of intensity, and to this state is 
added great susceptibility, men are irrascible, impetuous, violent, 
on the’ lightest occasions. Such, Homer describes Achilles, and 
some others of his heroes. — patiesetdhap.atte 

CCXXXIV, When, to the bilious teinperament, is added 
diseased obstruction of any one of the organs of the abdomen, or 
derangement of the functions of the ave system, so that the 
vital functions are feebly or irregularly performed,the skin takes a 
deeper hue, the look becomes uneasy and gloomy, the bowels slug- 
gish, all the excretionsdifficult : the pulse hard and habitually con- 
tracted.(serré). The general uneasiness affects the mind; the imagi- 
nation becomes gloomy, the disposition suspicious : the exceedin gly 
multiplied varieties of this temperament, called by the ancients the 
melancholic, the diversity of accidents that may bring it on, such as 
hereditary disease, long grief, excessive study, the abuse of plea- 
sures, &c. justify the opinion which Clerc has proposed, in his na- 
tural history of man, in a state of disease, where he considers the 
melancholic temperament less as a primitive and natural constitu. 
tion, than as a diseased affection hereditary or acquired. The  cha- 
racters of Lewis XI. and Tiberius, leave nothing wanting for the 
moral determination of this temperament. Read, i in the Memoirs 
of Philip de Commines, and'in the Annals of Tacitus, the history 
of these two tyrants, fearful, perfidious, mistrustful, suspicious, 
seeking solitude by instinct, and polluting it, by all the acts of the 
most savage atrocity, and the most ungoverned debauch. Distrust 
and fearfulness, joined to all the disorders of imagination, com. 
pose the moral character of this temperament, The passage in 
which Tacitus paints the artful conduct of Tiberius, when he re- 
fuses the empire, offered him, after the death of Augustus, may be 
given as the most perfect model of it. Verse inde ad Tibe- 
rium precés, &c. Corn. Tacit. Annal. lib. I, 

As Professor Pinel very justly observes, in his treatise on in- 
sanity, the history of men celebrated in the sciences, letters, and’ 
arts, has shewn us the melancholic under a different light: en- 
dowed with exquisite feeling, and the finest perception; devoured 
wi teen ardent enthusiasm for the beautiful capable of realizing it 
in rich conceptions, living with men, in a state of reserve border. 
ing upon distrust, analyzing, with care, all their actions, catching, 
in sentiment its most delicate shades, but ready ia unfavourable 


597. 


interpretations, and seeing all things, tons the Fay glass of 
melancholy. ... : hs à | dite 

_ Itis or difficult to rfi this temperament i ina 1 gener al 
or abstract manner. ‘Though the ground work of. the picture re- 
mains always the same, its numerous circumstances give, room for 
an infinite number of variations. It is better. therefore, . to. have 
recourse to the lives of illustrious men, who have exhibited it in. all 
its force. Tasso,, Pascal, J.J. Rousseau, Gilbert, Zimmerman, 
are remarkableamong many others, and deserve, by their just ce- 
Aebrity, to fix our consideration. The first, born in, the happy, clic 
mate of Italy, proscribed and unhappy from his childhood, author, 
at twenty-two years old, of the finest epic Poem, the moderns can 
boast, of, .seized jin) the midst of the enjoyments of, |prema- 
ture glory, with themost violent and most. inauspicious. loye for 
the sister of the Duke of Ferrara, at whose court he lived ; an ex: 
travagant passion, which was the pretext of the most cruel perse- 
‘eutions, and which followed him to his death ; which | took place 
towards the thirty-second year of his age, on the, eve of a 
triumphal pomp which was prepared for him in the capitol. . 

The author of, the Provincial Letters, and of the Thoughts, en- 
joying, like, Tasso, a a premature celebrity, almost on, quitting 
childhood, was:led to melancholy, not like him by, the crosses of 
unhappy .love,, but by a violent and. overpowering terror. which 
left, in his imagination, the sight of a gulph for, ever open at his 
side; an illusion which left him only at his death. eight years after 
the accident*. | 

: No one, perhaps, has’ ever Shaver ving a pee am 
in a higher degree of. energy, than the philosopher of Geneva, 
‘Lo be convinced of it, itis enough to read, with attention, certain 
passages of his immortal works, and armee the two last parts 
of his confessions, avd the Reveries in the solitary walker: tor- 
mented with continual distrusts and fears, his fruitful imagination 
represents to him all men as enemies. If you believe him, the 
whole human race is in league to do him mischief, ‘ kings and na- 
tions: have consptred together, against the son of a poor watch- 
‘maker; ” children, and invalids are brought into execute these 
dreadtal plots. But let us leave him to speak for himself, the most 
eloquent and most unfortunate man of the eighteenth century : 
‘‘ Here then I am, alone upon the earth, without brother, neigh- 


* He died at39, See his life by Condorcet, 
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pour, friend, without society but myself; the most sociable and 
the most loving of men has been proscribed by them, with unanis 
mous consent” This is the beginning of the first walk? further 
on he adds, “ Could T believe that I should be ‘helds! without’ the 
smallest doubt, | for a moustér, à poisonet, an assassin ; that I 
should’ become’ the horror of the human rate, and the gaine of the 
rabble; that all the salutation of those that passed By mé, would 
be to spit upon me} that a whole generation woald ‘amase itself, 
with ündhimous consent, in burying me alive Pr Tt is idle to mul: 
tiply qitotations, in Speaking of the works of a philosopher, who; 
in ‘spite of his errors will, forever, be the delight of all those “who 
Joveto read atid to think |) Se baal 
F'THE history of J.'J, Rousseau, like that oftall the melancholies 
who have distingtished themselves in literature, shews us genius 
struggling with misfortune sa Strong soul lodgedin a feeble bodys 
at first gentle, affectionate, open and tender, soured by the»sense 
of an unhappy condition, and of the injustice of men.» Till the 
time when, impelled, ‘by the’ desire of’ fame, Rousseau sprang 
forward in ‘the career of lettérs, we see him’ endowed within 
sanguine temperament, acting with all the qualitiesbelonging to its 
gentle, loving, generous, feeling, though inconstant: his fertile 
imagination shews him nothing but gay images, and, in’ this illusion 
of happiness, he lives on agreeable chimeras: but gradually unde. 
ceived by the hard lessons of experience, afflicted, in the depth of 
his heart, with his own wretchedness, and the wrongs of his fellow 
creatures, his bodily vigour wastes and decays, with it his moral 
‘nature changes, and he may ‘be referred to as the most striking 
proof of the reciprocal influence of the moral on the physical, and 
the physical on the moral part of our being*. His history'is à 
proof, beyond reply, that the melancholic temperament is less ‘à 
peculiar constitution of thé body than, 4 real disease, of which the 

LAN #3: duos den beterom 
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* TWave tio doubt that the influence of the physical organization on the in- 
teHectual faculties is so decided, that we may regard as possible the solution of 
the following problem, analogous to that with which Condillac concludes his 
work on,the origin of human knowledge. RE | eye 


; 


The physical man being given, to determine the character and extent of his cae 


pacity, and to assign, consequently, not only the talents he possesses, but those he 
oe PISS 3M ME gh 31988 *? 


és capable of acquiring. of 

The profound meditation of the work of Galen (quod animi mores corporis 
temperamenta sequantur ); the perusal of Plutarch’s Lives of Illustrious Men, 
and of the other biographers and historians of ancient aud modern times; of the 


degrees may itfnitaty vary, from a mere originality of charac. 
ter, to the most decided mania. | | 

- Gilbert arrives at Paris, with the germs of talents fitted for ‘ 
that great theatre. Poor and rebuffed by those on whom he had” 
built his hopes, he mixes in the ranks of their detractors, and soon : 
signalizes himself, among the most formidable, by a vigour worthy 
of a better cause. Persecuted, without respite, by want;the mor-" 
tifying)sight of the happiness which his enemies enjoyed, and to 
which he believed. himself called, led him on to astate of perfect 
maduess... He believes himself persecuted by the philosophers, - 
who.want to rob him of his papers: to save them from their 
imagined rapacity, he locks his manuscripts in a press, and swal-° 
lows the key. Itsticks at the entrance of the larynx, stops the 
passage of the air, and suflocates the patient, who dies, at the id 
tel-Dieu, after three days of the most cruel sufferings.* 

. Zimmerman, early exhausted by study, already a physician of 
celebrity, at an, early age, lives in solitude with an ardent ima. 
gination joined . to the highest susceptibility : abandoned to him. 
self, devoured.with the thirst of glory, he gives himself up to la. 
bour in excess, publishes his Treatise on Experience, and'the work 


Eulogies of Fontenelle, Thomas, D’Alembert, Condorcet, Vicq-d'Ayzr, 
&e, ‘and the study of the medico-philosophical works of Haller, Cullen, 
Cabanis, Pinel, Hallé, who have modified and enriched the ancient doctrine of 
temperaments, will be of great avail in the search of this solution. ** Pailoso~ 
phy,” cries an eloquent writer, in the noble enthusiasm which seizes himat 
the sight of the riches accumulated by Fontana, in the Anatomical Museum at 
Florence, ** Philosophy has been in the wrang,not to descend more deeply into 
physical man; there it. is that the moral man lies concealed ; the qutward man 
is ooly the shell of the.man within,” m 
DUPATY, 83rd letter on: Italy... 

* His. life would wes been preseryed, if the cause of bjs illness had been. uge, 
derstood, which he indicated himself by repeating for ever ‘* the key chokes. 
me,” His state of madness made this pass for the words of a madman: but on 
opening the body, the key was found, of which the ward part was fixed at 
the entrance of the larynx: it would “have been easy to draw it out, by? 
putting a finger down the throat... cs y | Ly 

. This unfortunate young man perh.Re as y a few Sas before his dent ies wb 
lancholy state ofhis soul, in stanzas most touchingly mournful, this is one, full. 
ef interest and simplicity ; : 


Au banquet de la vie infortuné convive, 
Je parus un jour, et je meurs ; 
Je meurs et sur ma tombe où lentement j'arrive | 
Nul ne viendra verser des pleurs © 
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on Solitude, so deeply imbued with the eotaniion of. his soul. 
Forced from the solitude he loves, he carries, into the courts to. 
which his reputation calls him, an inexhaustible store of bitter. 
ness and sadness, which political eyents supervening brought to 
greater, excess: arrived at length. gradually at the last term: of. 
hypochondria, he dies beset with pelaniass fears, qe of. ; 
all eulogium and all regret,* à 
CEXXXY. if the proportion of din finids to: the votes is too 
great, this superabundance of the hmnours, which is constantly in 
favour of the lymphatic. system, gives to the whole body consi- 
| derable bulk, determined by the developement and repletion of. 
the cellular tissues The flesh is soft, the. countenance’ pale, the: 
hair fair, the pulse weak, slow, and soft, ‘the forms rounded and. 
without expression, vall the vital actions more or less Janguid, the 
memory treacherous, the’ attention not continuous. : Men of this 
temperament, to which the ancients gave the name, of pituitous, 
and which we should call lymphatic; because it: depends really on 
the excessive developement of this system, have, /in general, an 
insurmoantable inclination to. sloth, averse alike to labours of the. 
mind and body :, accordingly, we are not to wonder, | if we find, i 
none of them among Plutarch’s AUlastrious Men. Little fitted for 
business, they have never exercised great empire over their fellow 
creatures, they have never changed the face of the globe,. by. their 
negociations or their conquests. One of the friends of: Cicero, 
-Pomponius Atticus, whose history Cornelius Nepos has ‘left us, 
conciliating to hiniself all the factions. which tore ‘the Roman Te. 
public to pieces, in the civil wars of, Cæsar and Pompey, may be. 
given as the, model of its Ameng the moderns, the easy J Michel 
Montaigne, all whose passions were so moderate, who: ieasoned. 
onevery thing, even on feeling , Was truly pituitous. But, in hit, 
the ‘predominance of the Lymphatic system was not carried so far, | 
but that he joined to ita good deal of, nervous susceptibility. — In 
the pituitous, from the excess of watery particles in the fluid which 
should carry: every where heat and life, the circulation goes on 
slowly, the imagination is weak, the passions languid ; “and; from 
this. moderation of the desires, ‘spring 7 On’ many occasions, those 
virtues’ of temperament, which, to say it, by the bye, should, 


* See his Eulogium by: Tissot itis at the beginning, of the last edition of 
the Treatise on Experience in Medicine. It there appears how deeply he was 
affected by the French revolution, of which he foresaw, with a sort of | prophe- 
tic spirit, the disastrous consequences: to his own country. 


sa 


not supply their possescors with matter of quite so “much self. 
complacency, : | 
- COXXXKVE. This property by seh we are, more or less; 
sensible 40: impressions on our organs, weak in the pituitous, 
‘almost nothing in athletes, moderate in those of sanguine temper- 
ament, rather quick in the biliows, constitutes, by its excess, the 
nervous temperament ;—seldom natural or primitive, but commonly 
acquired, and) depending on a sedentary and too inactive life, on 
habitual indulgence in sensuality, on the morbid action of the 
brain promoted by reading works of imagination, &c. This tem- 
perament shews itself in the emaciation, in the smallness of the 
muscles, soft, and asit were, in an atrophy, in the vivacity of the 
Sensations, in the suddenness and mutability of the determinations 
and judgments. Nervous women, whose wills are absolute but 
changeable, with excess of sensibility, frequently exhibit it with 
all these characteristics, Often, however, they have something of 
good looks, the extreme preponderance of the nervous system 
still allowing a moderate developement of the lymphatic. Spas. 
modic affections are not uncommon among them; and when it is 
observed that, on the other hand, the athletic constitution, directly 
. Opposite to the nervous temperament, predisposes to tetanus, 
may we not say, that the two extremes meet, or produce the same 
- ‘effects? | | LA | 
Anti-spasmodics are amodits with success, in the treatment 
of their diseases, which partake always, more or less, of the 
temperament. Stimulants, on the contrary, are very suitable to 
those of a pituitous or lymphatic temperament. The nervous 
temperament, like the melancholic, is not so much a natural con- 
stitution of the body, as the first stage of a disease, This tempera. 
ment, like the nervous affections which are the result of it, has 
never shewn itself but among societies brought to that state of 
civilization, in which man. is the farthest possible from snature. 
The: Roman. ladies became subject to nervous affections, only in 
consequence of those depraved manners which marked the de- 
cline of the Empire. These affections were extremely common 
in France,during the eighteenth century, and in the times preceding 
the fall of the maonarchy.- Ofthat epoch, are the works of Wytt, 
Raulin, Lorry, Pomme, &c. on nervous affections. Tronchin, 2 
Genevese physician, acquired great wealth and reputation by the 
treatment of these diseases.. His whole secret consisted:in exers 
cising to fatigue, women habitually inactive, keeping up their 
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Strength, at, the same. time; by simple, healthy, and plentiful: 
food. The two most remarkable men of the eighteenth cen- 
tury, Voltaire and .the great Frederick, may be given as in- 
stances of the nervous temperament; and the history of their bril« 
liant and agitated life, shews, sufficiently, how, much the. cir. - 
cumstances in which they lived, contributed to develope their na« 
tive dispositions. r 

; Æ shall finish this article on Lili ail by abéersines that. in 
rite we bring with us into the world these particular dispositions 
of body ; but that from education, manner of life, climate, acquired 
habits, they are altered, or altogether changed. : Farther, it is 
exceedingly rare to find individuals, who shew, in their purity, 
the characters assigned to the different temperaments: the descrip- 
tions given are drawn from an assemblage of individuals, much re- 
sembling one another. Their characters are pure, abstractions, 
which it is difficult. to realize, because all men are at once san- 
guine and bilious, sanguine and lymphatic, &c. . In this instance, 
physiologists have imitated. the artist, who united in the i image of 
the goddess of beauty, a thousand perfections which he saw sepa-: 
rate in the most beautiful women of Greece*. 

It is an observation that the Sanguine constitution is erie op- | 
posed to the melancholic, and never combines with it; that it is 
the same with the bilious sh à Jymphatic: though it may happen 
that a man, sanguine in youth, shall become melancholic after a 
lapse of time; for,as I have said before, man neyér remains such 
as he came from the hands of Nature; fashioned by all that sur-. 
rounds him, his physical qualities, at different meee are 
are as much changed as his. character. * 

. Of all the causes that can modify the nature of man, ne which 
will even change completely the nature of, his native dispositions, 
there is none more powerful than the long-continued action of air, 
water, and residence, as the Fatherof Medicine has said, Climate, 
in fact, exerts upon the temperament.the most marked influence. 
Thus, the bilious temperament is that of .the greater part of the 
inhabitants of southern countries ; the sanguine that of the nations 
of the north; the lymphatic constitution reigns, on the contrary, 
in cold and moist countries, like Holland. .. We have seen in what 
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* It is thus that, in tle arts of imitation, the ideal grows up; now, from theex- 


agseration of features, now, from the unionof qualities which Natuté has pro- 
duced separate, 
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manner the athletic, melancholic, and nervous temperament grows _ 
out of our habits of life: let us now endeavour to appreciate 
the power of climate over the constitution a the greater inet: of 
mankind. 

It is known, that the influence of heat, in the oaaen à of 
bilious diseases is such, that after having been extremely prevalent, 
during the summer, they disappear, orat least become much less 
frequent, in the autumn. ‘A notable increase of perspirationnever 
takes place, without a proportional diminution in the quantity of 
the liquids with which the alimentary surfaces are moistened. 
Now, when the gastric juice is less abundant, the bile, being 
mixed with a smaller quantity of serosities, irritates more the intes- 
tinal surfaces ; the digestive powers languish, and there isan ap- 
proaching disposition to meningo-gastric fevers. The same in. 
fluences,continued during the whole year in hot countries, must ne- 
cessarily increase, with the activity of the biliary system, its power 
over the other parts of the economy, and thus establish a pre- 
dominance of the bilious Sr through both health 
and disease, 

As for the sanguine temperament, so generally met with among 
northern nations, it is the necessary consequence of the continual 
and very energetic re-action of the powers of circulation, against 
the effects of external cold. Itis only by the constant activity of 
the heart and vessels, that calorification can be effected with the 
necessary vigour. Now, the effects of this redoubled action are 
the same to the organs of circulation, as to the muscles under the 
influence of volition: in both, exertion increases the power of the 
organs exerted. The diseases of the nations of the North, ana. 
logous to their temperament, have, for the most part, their seat 
in the system of grok ern vessels : their character i is eminently 
cp AP | 

+ Lastly, the lymphatic state of nations, living hind a moist cli- 
is nothing more surprising than the aqueous nature of 
plants, and small density of the wood, in trees growing under the 
influence of a foggy air. Animal dates like plants, absorb by 
their surfaces, and become gorged with humours, the excess of 
which always produces a remarkable slackening of sahil in the 
erganic motions. 

The temperament of which the chirnotee is the predomi: 
nance of one organ or system of organs, departs from that ideal 
state, where all the powers are reciprocally balanced, so as te 
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exhibit in the living economy, a pérfect equilibrium. : This states 

which bas perhaps never been found, but in the imaginations vof, 

physiol ogists, and which was called by the ancients, the temperaté 
temperament, temperamentum temperatum, being taken as thé 
type of health, it follows that) this temperament is already a step 

made towards disease. : Yet the action of the predominant! system 
is not in such excess as to destroy all equilibrium, and impede the 
action. of life : but Jet. the constitutional dispositions bé much in 
creased,, the disease is begun,.and this transition takes-place, in the) 
conversion of the lymphatic temperakient into scrophula*.', In thé 
scrophylous constitution, there is, at once, activity of the absorbs 
ing mouths, great facility. of absorption, inertness of the vessels and: 
lymphatic: glands, «weakness of ‘the: absorbents, and: consequently: 
a, thickening and: stagnation of the liquids absorbed: The same 
thing is seen: in: the lymphatic temperament, characterized by the: 
activity of the inhaling mouths, and the debility of the: lymphatic: 
system,sas Professor Cabanis was awaret, when, he refuted the: 
opipion of.those who ‘ascribe the:lymphatic temperament to the 
excess of activity in the absorbent system, though the only part of 
this system really quickened, is that which’ immediately. performs 

absorption, whilst the rest is in a state of perfect atonys 71014708 
. CCXXXVII. Varieties of the human species. : The power: 
of producing, by: copulation, like individuals, is considered, : by: 
naturalists, as the most certain test for fixing the species in’ red- 
and warm-blooded animals. :: This power of self-perpetuation, by: 
a constant succession of similar beings,iis found in all the races 

composing the- human: species, however different in colour, struc 

ture, and manner of life. :Men, then, are but one species, and the 
difference that appears in them, according to the region of the 
globe they inhabit, canonly constitute varieties or.races. Ladmit, 
with M. Lacépède, the worthy continuator of Buffon, four prins 
cipal races of the-human speci¢s, which I shall call, like him,. the 

European, Arab,:the Mogul, the. Negro, and: the Hyperborean. 

We NE a res” of the Sinemet) were it not most sie 


* See Nosogrdphie Chirurgicale, tome * for the history of scrophulous 
ulcers{/frôm which this’ paragraph is taken entire.» The author, in that work; 
has aimed at introducing physiology into surgery, till them exclusively abans 
‘doned to. explanations of the. grossest. mechanism. : | 


+ Of the relations of the physicaland moräl man, by’ _ Li és res. 
Professor in the Schoo} of situ à in Paris, Ge ner oct slt sd otre 
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tliat the new Continent is peopled by inhabitants, who;: coming 
fréni the old, either by:laud in the austral. hemisphere, or along 
_ the immense “Archipelago of the Pacific Ocean, have been lcd 
by the iifluüence of that climate, andthe yet virgin soil; Sorthat 
they, dre’ to be : regärded: less as a: «sity race: thay a Ma: 
Pise: 24 WIRE 

There i is, in truth, this dimerenees HPERER vadiktied? atk races, 
that, i ini these last, there are implied,’ modifications more profound; 
more essential: differences, changes not ‘confined te the surface,’ 
but extending to the very structure of the body; whereas, to make 
a variëty, nothing more is needed; than the superficial influence of 
climate’ on the integuments which ‘it colours, and on’ the “hairs 
which it! makes longer or' shorter, lank ‘orcurled, ‘hard or; soft. 
An Abyssinian, scorched by thé heat of an almost tropical’ sky, 
is as black as’ the negro ‘under the equator:/yet they are by no 
means of one race, since the Abyssinian; a negro only in colour, 
resémblés the European in the cast ne ch hi and the canine 
of all his parts: MU 

The characteristics of the ities es race, hich tikes i in 
the inhabitants, not of Earope only; but’of Egypt also, Arabia, 
Sy ria,” Barbary, and Ethiopia, are an oval, or almost oval face, in: 
the vertical direction, a long nose, a prominent skull, long and 
commonly lank hair; a skin more ôr-less white These fundamen- 
tal characteristics are no Where more decided than in the north of 
Europe: The ihahitints Of Sweden; Finland, and Polaud, give 
the prototype of the race: ‘their stature is tall, their skin of perfect’ 
whiteness; ‘their hair long, lank, and of a light colour; the colour’ 
of the: iris’ generally : bluishz |) ‘The Russians, the English, ‘the 
Danses, the Germans, are already somewhat removed from this 
primordial type: the coloui of their skin is of less pure white, 
théit hair of a deeper hue. “The French séem to stand midway be- 
twixt the nations of the North and those of the South of Europe. 
Their skin is shaded with a deeper dye, their hair, less ‘straight, 
and mére of a chesnut | and brown colour. ‘The Spaniards, the 
Haliaus; the: Greeks, the European Turks, and the Portugueze, 
are browner, their hair, in general, black. Lastly, the Arabs, the 
Moors, and the Abyssinians, have hair, in some measure, black and 
crisp, the skin tawny, and might serve for the step from the Euro- 
pean Arab’ to the Negro race: which is, however, distinguished 
from them, by the flattening of the forehead, the smallness of the 
skull, the slope of the line measuring the height of the face, the ; 
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thickness of the lips, the projection of the malar bones, and further, 
by a darker skin, thicker, greasy, and, as it were, oily, as well as 
by shorter, finer, curly, and woolly bair, 

The Mogul race has the forehead flat, the skull jutting but little, 
the eyes looking rather obliquely outwards; the cheeks are pro- 
minent, and the oval of the face, instead of extending from the 
forehead to the chin, is drawn between the two malar bones, ‘The 
Chinese, the ‘lartars, the inhabitants of the Peninsula, of the 
Ganges, and of the other countries of India, of Tonquin, Cochin. 
China, Japan, of the Kingdom, of Siam, &c. compose this race, 
more numerous than all the others, and apparently more ancient, 
also, which is spread over a far greater extent than the European, 
Arab race, anil yet more, than the. Negro. race, since it reaches. 
from the fortieth to the sixtieth parallel of latitude, occupying an 
are of the meridian; of nearly 75°, whilst that which measures 
the countries of the European race is only of 50°, and the 
Negro race lying under the equator, between the tropics of Can- 
cer and of Capricorn, is bounded within the limits of an arc Pie 
from 30 to 35°.* 

‘The Hyperborean race, situated inthe North of the two çontie 
nents, in the neighbourhood of the polar circles, composed of | 
the Laplanders, the Ostiaks, the Samoiedes, and the Greenlanders,, 
is characterized by a flat flace, a squat body, and a very short. 
stature. ‘This degraded portion of the. human species derives, 
evidently, from the climate, its distinctive characteristics. Striving, 
for ever, with the inclemency of a severe.climate,the destructive ac- 
tion of an icy temperature, Nature, fettered in her motions, shrunk, 
in her dimensions, can produce only beings whose physical im. 
perfections explain their almost barbarous condition. |. . Mrs 

The, small progress of the Negroes in the study of the sciences, 
and in civilization, their decided taste, and singular aptitude forall 
thearts which require more taste and dexterity, than understanding» 
and reflexion,as dancing, music, fencing, &c. the figure of the head, 
which is midway between that of the European and the ourang. 
outangt, the existence of the intermaxillary bones, at an age, 


#! Lacépède, Géographie Zoologique. 


+ The black colour of the skin, in Negroes, seems owing, as I have already 
said, to the scorchi ng atthe gelatine, whichis the base of sa rete mucosum of. 
Milpighi, . This colour, acquired in a long succession of ages, perpetuated and 
transmitted by generation, is become one of the characteristic features of the 
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when, with us, thé traces of their separation are completely ef. 
faced; the high situation and small developement of the calf of the 
leg, have been arguments more specious than solid to those who 
have endeavoured to abase this portion of the human species, in 
order to justify an iniquitous traffic, and a cruel tyranny ; re. 
proaches of civilized men, which they must wipe off by other 
means than a presumptuous assertion of their own dignity, ora ~ 
proud insult on the native character of those, whom they them- 
Selves have cast into degradation. 

- Without admitting this belief, which owes its origin to a thirst 
of riches, we cannot help acknowledging that the differences of 
organization,draw,after them,a striking inequality in the develope- 
ment of the moral and intellectual faculties. This truth would 
appear, in its full light, if, after summarily indicating, us I have 
just done, the physical characteristics of the races of men, I could 
unfold their moral differences, as real, and not less marked: op- 
posing the activity, the versatility, the restlessness of the European, 
to the indolence, the phlegm, the patience of the Asiatic, examining 
what is the power, on the character of nations, of fertility of soil, 
serenity of sky, mildness of climate; shewing by what catena= 
tion of physical and moral causes, the empire of custom is so 
powerful over the people of the East, that we find in India and 
China the same laws, manners, and religion, which prevailed 
there long before our era: inquiring by what singularity, well 
worthy the meditation of philosophers and politicians, these laws, 
this worship, and these manners have undergone no change, amidst 
the revolutions which have so often taken place among those 
nations many times conquered by the warlike Tartars; showing, 
haw, by the irresistible ascendancy of wisdom and knowledge, ig- 
norant and ferocious conquerors have adopted the usages of the 
nations they had subjugated: and proying that the stationary con- 
dition of the sciences and arts among those who, so long before 
ourselves were in possession of the advantages of civilized society, 


Negrorace. M. Volney, in a work which should be a model to all travellers, 

grounds on the face of the blacks, a conjecture as ingenious as it is probable. | 
He observes, that it exhibits, precisely, that state of contraction, which our face 
takes, when it is struck by light, and a strong reverberation of heat: then, says. 
this philosophical traveller, the brow contracts, the cheek-bones rise,the eye-lid 
contract, and the lips project. Must not this contraction of the moveable part 
have influenced, in course of time, the hard parts, and even moulded the Bites ; 
ture ofthe bones? Voyage en Syrie gt en Egypte, Tom.l, pag. 70, 3ieme Edition. 
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is derived not so much from the impérfection of their organization, 
as from the degrading yoke of a religion loaded with absurd: prac- 
tices, and which makes knowledge. the, exclusive birthright of a 
privileged cast*. ‘But suchan undertaking, besides exceeding the 
limits [have prescribed. myself, does not a mdr to ” 
subject. 

The Albinoes of mee rica, the Cagots of the Revive and cote 
tins of the Valais, cannot be given as. varietics of the human spe- 
cies. They are infirm, feeble, degraded beings, incapable. of re- 
producing, an existence, which has fallen to them, in the midst “we 
healthy, vigorous, and robust population. ’ 

We are not to believe what some travellers have written ‘on the: 
existence of tribes of Giants, that have appeared on the Magel- 
lanic Coasts. The Patagonians, concerning whose stature there: 
is so little agreement.in relations; are men very well formed, and 
whose stature does not exceed.ours, more than nine,or ten inches. 
The Laplanders, whose stature is the smallest, are as much below, 
as the Patagonians are above; it does not exceed from four foot to 
- four and a half., In the midst of ourselves, individuals reach from 
time to time, a stature sufficient to, entitle them to the name of: 
giants, whilst others, shruuk in. all, their proportions, are a re-: 
newal of the pygmies. Such was Bébé, the dwarf of Stanislaus 
King of Poland; Goliah, spoken of in the Book of Kings, Ch. 
xvii, v. 4. the Er Og, Deut: Ch. ii vw 2. and many: pre) 
whose stature varies from six to ten feet high. M4 

CCXXXVUL . Of old age and decrepitude, The human 
body which, from, the twentieth year of life, ceases to grow 
in height, increases in every other dimension, during the twenty’ 
succeeding years. After this period, far from growing, it begins 
to decay, and loses daily a part of its strength. The decay pro-: 
ceeds at the same rate as the growth, and is not more rapid; since: 
man requires from thirty to forty years in reaching to his full 
growth, and takes about the same time in his progress to the 


* See, concerning the Religion of the Bramins, and the Undian customs, Ray- 
nal’s Philosophical History. We must assign further as a main cause of the 
want of progress of the Indians and Chinese, in the arts and sciences, sprung , 
from civilization, the imperfection of their alphabet, which, being composed 
of a multitude of characters, which do not, like ours, represent sounds, but 
ideas, It is no part of my object to shew, how much signs so defective must 
confine the sphere and fetter the combinations ofthe mind, 


~ 
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grave, provided "no accident "hurries hiai té an untimely end. 
The whole balk of the body diminishes, the cellalar tissue becomes 
collapsed, and the skin wrinkled, especially that'of the: forehead 
and face. ‘The hairs of the head and over thé test of the body 
turn gray, then white; the organié'action becomes Tangnid # the 
fluids become more disposed to putrefaction (Hantér): hence, at 
this period of life, all diseases of debility are’ more frequent, and 
attended with greater danger. + nn) ut ous D RR 
+ Decay succeeds old age. © The ‘sensibility of the organs is 
blunted; the physical and intellectual faculties undergo ‘a gradu- 
al decay ; man ceases to be: impressed, in the same maniier, by 
“surrounding bodies, : His judgments are incotrect, because self. 
love preventing him from being aware! of ‘the changes which he 
has undergone, he is more ‘disposed to ascribe'to an ‘universal de- 
- Seneratys the difference which exists between the sensations which 
he nowexperiences, and those which he experienced in his ‘youth 
{laudator temporis acti). The digestion is: bad, the pulsé weak 
and slow ; absorption difficult, from the almost. complete oblite- 
ration of the lymphatics and: the induration of the ‘conglobate | 
glands; the languid secretion and) imperfect nutrition: ‘The old 
man is slow in all his actions, and stiff in all his motions: hig 
hair falls off, his teeth drop from their sockets; the cartilages ossifys 
the bones grow irregularly and become anchylosed, their internal 
cavity enlarges; allthe organs become indurated, and the fibres 
dried and shrivelled. . The ‘bones : become heavier, from thé 
gradual accumulation of phosphate of lime, andif those of the 
skull, asis justly.observed by Semmering, onthe contrary; ‘be: 
come lighter, it is that they are, ina manner worn out, by the 
continued motions of the skull, on their internal surfâce, ' 
The ossification of some of the cartilages, for example, of those 
of the ribs and vertebra, is productive of remarkable effects. Thé 
ribs becoming soldered, in a manner, to thesternuin, perform very 
imperfectly, their natural motion of elevation: and twisting) _ 
(LXXI) which produces the enlargement of the chest. | This cas 
vity dilating less fully, the pulmonary combinations, which are 
the abundaat sources’ of animal heat, take place; ïin a less effec- 
tual manner, which, joined to a want of tone aud energy in the 


* The duration of life may be estimated by that of the growth. A dog ceases: 
to grow, at the end of two or three years, and lives only tenor twelve ; Man, 
whose growth requires a space of from twenty.to thirty years, atiains to the: 
age of ninety ora hundred, Fishes live several centuries, their developement. 
requiring a considerable number of years. 
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lungs, and in all the organs, lowers the temperature of old peo- 
ple, as was observed by the father of Physic,* a circumstance, 
however, which has been denied by Dehaen. | | | 

Those fibro-cartiliginous laminæ, with oblique fibres crossing 
each other, which unite, so firmly, the bodies of the vertebra, be- 
come indurated, dried and shrivelled, sink under the weight of the 
body, and do not recover their oué thickness, so that the sta- 
ture is really reduced; besides, the weakened condition of the 
muscles, which raise the trunk, makes the weight of the viscera bend 
forward the vertebral column, whose different parts may remain 
fixed in this attitude, so that the whole column, consisting of twens 
ty four vertebra, may come to consist of only seven or eight dis- 
tinct bones. It should not be imagined, however, that all the 
soft parts become more compact, for several, as Haller observes, 
the muscles, for instance, become softer,t and seem, in losing a . 
part of their vital properties, to draw towards a speedy dissolu- 
tion ; not that death is entirely owing to the accumulation of phos. 
phate of lime, which enters into the composition of all the organs, 
converts into ossific matter, the whole osseous system, and interes 
rupts the action of the animal machine. If this ossific matter in- 
vade every part of the animal system, it is because the diges. 
tive powers, gradually weakened, cease to affect, in a suitable 
manner, the alimentary substances. ‘The exuberance of calcare- 
ous salts is, therefore, not so much the cause as the effect of the 
successive destruction of the vital powers. | 

The slowness, the rigidity, and the difficulty of moving do not 
depend so much, as is thought, on the induration of the ligaments 
and other fibrous organs; these ligaments become softened ard re- 
laxed, to a considerable degree,so that luxation is more easily per- 
formed, after death, in old people. In them, likewise, organs, 
which, in youth, have a degree of consistency, become flaccid and 
soft; this is the case with the heart, which becomes collapsed in 
old people, its cavities remaining entire, while, in young persons 
and in adults, their parietes are not in close contact. 
_ The brain becomes harder and firmer, less soluble in alkalies ; 
its albumen appears less completely oxydized than in younger 

* Senibusautem modicus est calor * * * * frigidum est enim ipsorum corpus. 
Hippocr, Aph. 14, Sect. 2, 


+ Non ergo in sola rigiditate causam senii mortis oportet ponere; nam ex 
defectu irritabilitatis, plurimi in senibus musculi languent, mollesque pendent, 
Elementa physiol, tom. VIII 4°. lib, 306. 
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subjects: impres#ons are less easily made, and the motions 
necessary to the operations of the understanding are: per. 
formed with difficulty. Hence, in decrepitude, man returns, as 
far as relates to his intellectual faculties, to a state of second child- 
heod, limited to certain recollections which are, at first, confused 
and, in {he end, completely lost, incapable of judgment or will, or 
of new impressions; sleep resumes its influence > reduced to a 
mere vegetative existence, he sleeps the greatest part of the day, 
and wakens only to satisfy his physical wants, and to take food, 
which he digests very imperfectly. For, in the first place, the 
want of teeth prevents his being able to divide sufficiently the dif. 
ferent substances, and, in the next place, the supply of saliva, of 
gastric and intestinal juices is almost interrupted; the bileand 
other fluids are less active, and. the intestinal tube is without 
energy. Universal rigidity will be admitted as one of the princi. 
pal causes of death, if it be considered that women, in whom the 
organs are naturally softer, are longer in reaching that state, 
are more retentive of life than men, and, generally, live to a 
greater age.  : LT | 
The body, therefore, dies slowly and by degrees, says the elo- 
guent M. De Buffon; life gradually becomes extinguished, and 
death is but the last term of this series of degrees, the last shade 
(nuance) of life. | 
CCXXXIX. Of death. Long, in fact, before the close 
of life, man loses the power of reproduction; and, in the 
course of the agony which serves as a passage between life 
and death, the organs of sense first become insensible to all 
sorts of impressions; the eyes grow dim, the cornea fades, 
the eye-lids close, the voice becomes extinct, the limbs and 
the trunk motionless; yet the circulation and respiration conti« 
nue to be carried on, but at last cease, first in the vessels furthest 
from the heart; and then, gradually, in the vessels nearest that 
organ, Respiration, gradually slackened, ‘being entirely sus. 
pended after a strong expiration*, the lungs no longer transmit 
the blood which the veins bring, from every quarter, to the heart. 
This fluid stagnates in the right cavities of the heart, and these die 
last, (ullimum moriens) and distended by the blood which collects 


* Does this last and powerful expiration, often attended by sighing, depend 
on the spasmodic contraction of the muscles of expiration; or rather does it not 
depend on the re-action of the elastic parts which form the chest, a re-action 
which suddenly ceases to be counter-balanced by the vital properties. 
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within them, they attain a capacity exceeding greatly that cf the 
teft cavities, which are, to acertain degree, emptied. : 

Such is the course of natural death; the brain ceases to receive 
from the weakened heart, a’sufficient quantity of blood to keep 
up sensibility; there remains still some degree of contractility i in 
the respiratory muscles; it is soon exhausted, however, and the 
circulatory motion of the blood ceases. with the life of all the 
organs, of which this fluid is one of the principal movers. tM 
_ As to accidental death, it is always determined by the cessation 
of the‘action of the heart'and brain; for, the death of the lungs 
occasions that of the whole body, only by preventing the action 
of the heart}by interrupting its influence on the encephalic organ. 
Innatural death, therefore, life becomes extinguished, from the 
circümference to the centre ;'in accidental death, on the contrary, 
the centre‘is affected before the extremities. be quai 

Bichat, in his work entitled, Recherches sur la vie et le morts 
has given a very complete account of the manner in which the 
organs of ‘the animal economy cease to act in articulo mortis; but: 
like all the authors who went before him, he has limited his sine, 
quiries'to certain functions.” No one has attempted to extend 
them to the phenomena of: the action of the braia, .nor has 
any one traced the order in which the various faculties of thought, 
and of sensation vanish. I shall endeavour faithfully to mention, 
the results of. several: huridred observations of my own on this 
subject. , oF § OS ae Fa vi 

The close jof life is ele by ar es sisidindsd to. one it 
which-it-began. The circulation first manifested itself, and ceases 
last. The right auricle is the part first seen to pulsate in theem.., 
bryo, and, in-death, is the last to retain its motion. The pheno. 
mena of nutrition to which the feetal existence is, almost entirely, 
limited, continue, even when the organs destined to establish a 
relation with the beings that.surround us, have Jong been sunk 
into.a slumber fromwhich they are never to be rouzed. … 

The following is the order: in which the intellectual faculties, 
cease and are decomposed*... Reason, the exclusive attribute of 


* {need not inform the reader, that I am not here speaking of the immortal 
soul, of that divine emanation which outlives matter ,and which, freed from our 
perishable part, returns tothe Almighty. Iam speaking merely of the intel- 
Jeciual faculties common to man, and to those animals which, like him, hy pro” 
vided with a brain, | 


~ 
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man, first forsakes him. He begins by losing the faculty. of ass 
sociating judgments, and then of comparing, of bringing together, 
and. of connecting a number: of ideas, so as to judge of their 
relations, T, he patient is then said to have lost his consciousness, 
or to be delirious. ‘This delirium has, generally, for its subject, 
the ideas that are most familar to the patient, and his prevailing 
passion is easily recognized. The miser talks, in the most indis- 
creet manner, of his hidden treasures, the unbeliever dies haunted 
by religious apprehensions. Sweet recollections of a distant na- 
tive land, then it is that ye return with your all powerful energy 
and delight!! | | | 

After reasoning and judgment, the faculty of associating ideas is 
next completely destroyed, The same occurs in fainting, as I once 
experienced in myself; I was conversing with one of my friends, 
when I experienced an insuperable difficulty ia associating two 
ideas, from the comparison of which,I wished to form a judgment. 
Yet syncope-was not. complete, [ still preserved memory and the 
faculty of feeling. Icould distinctly hear those about me say, he, 
is ‘fainting, and exert themselves to relieve me from this condition, 
which was not withoutenjoyment. > | 

The memory then fails.—The patient who, during the early part 
ef his delirium, recognized the persons about him, no longer 
knows his nearest and most intimate friends. x 

At last, he ceases to feel, but his senses vanish. in succession 
and in a determinate order; the taste and smell cease to give any 
Sign of existence ; the eyes become obscured by a dark and gloomy 
cloud; the ear is yet sensible to sound and noise, and, no doubt, it 
was, on this account, that the ancients, to ascertain that death had 
really taken place, were in the habit of calling loudly, to. the 
deceased. Mt | | rin | 

À dying man, though no longer capable of smelling, tasting, 
hearing, and seeing, still retains the sense of touch;. he tosses 
about in his bed, moveshis arms in various directions,and is perpe= 
tually changing his posture; he performs, as was already said, 
motions similar to those of the fœtus within the mother’s womb, 

CCXL. . Of the period of death. This period is nearly the same 
with all men,whether they live near the poles, or under the equator, 
whether they live exclusively on animal or vegetable substances, 
whether they iead an active life, or consume their existence in dis- 
graceful sloth: few live beyond.a hundred years. There are, 
however, cases of men who have lived far beyond that period as, _ 
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for example, those men mentioned in the philosophical trânsaés 
tions, one of whom lived to a hundred and sixty five. | 
Few men, however, attain a hundred years, and death, even 
when natural, overtakes us from the age of seventy five to a 
hundred. ‘ity | 
Difference of climate though producing no difference in the dura- 
tion of life, has, however, a remarkable influence on rapidity of 
growth. Puberty, manhood, and old age, come on much sooner 
in warm climates, than in northern countries, but this premature 
developement which shortens the duration of the periods of life, 
augments, in the same proportion, that of old age 
It is, however, difficult to say, at what précisé period, old age 
begins.’ Is it towards the fortieth year, when the body begins to 
decrease and to decay?) Can the change of the colour of the hair’ 
be considered as the certain sign of old age ? We daily see young 


men with gray hair, May we determine its accession, by the ces- 
sation of the functions of generation and the incapacity of repro= 


duction? Fecundity, whose term is so easily determined in wo- 
man, by the cessation of the menses is, in man, very equivocal ; 
the emission of seminal fluid is an uncertain sign, from the difficul. 
ty of distinguishing the mucus of the vesiculæ seminales and of the 
prostrate, from the truly prolific semen. Erection is likewise a 
sign net to be relied upon ; this state may be occasioned by sym- 
pathetic irritation, by the compression of the bladder, distended 
with urine, on the vesiculæ seminales. It is more difficult than 
is imagined, to determine, from observation, the period at which, 
in the human species, the male is entirely deprived of the power of 
generation, and it may be said that, in establishing the period of 
from forty-five to fifty-five, as the beginning of old age in our 
climate, there will be found men arrived at that state, before hav- 
ing reached that age ; as, on the other hand, others will be found 


after the age of fifty-five, with all the characters of manhood. The 
Climacterical period of sixty-three is the decided and confirmed: 


period of old age. Whatever regimen may have been followed, 
man, at that age, is truly old and cannot but be aware of it. 
CCXLI. Of the probabilities of human life. Man diesat all 
ages; and if the duration of his life surpass that of the lower ani- 
mals, the great number of diseases to which he is liable, renders 
dt much more uncertain, and is the cause why a much smaller 


number arrive at the natural term of existence. It has been — 
attempted to discover what are the probabilities of life, that is, 
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Fe ascertain, from observation, how long a man may expect. 
to live, who has already PRE a determinate age. From 
late accurate observations of the age at which a number of persons 
have died, and from a comparison of the deaths with the births, 
it has Beh ascertained, that about one fourth of the children that 
are born, die within chi first eleven months of life ; one third be-' 
fore twenty-three months ; ‘and one half bat” they reach the 
eighth year. Two thirds of mankind die before the thirtysninth 
year, and three fourths before the fifty-first; so thatas Buffon ob 
serves: of tine children that are born, only one arrives at the age 
of seventy-three ; of thirty, ouly one lives to the age of eighty; 
while ont of two hibit and ninety one, only one lives to the age 
of ninety. ;and in the last place, out of eleven thousand, nine hun. : 
dred, and ninetyasix, only one drags ona languid existence to the. 
age of a hundred years. , 

The mean term of life is, according to the same author, sigh 
years, in a new+born child, As the child grows older, his exis= 
tence becomes more secure, and and. after the first year, he may 
reasonably be expected to live to the age of thirty-three. Life, 
becomes gradually firmer up to the age of seven, when the child, ) 
after going through the dangers of dentition, will probably live 
forty-two years and three months. After this period, the sam, 
of probabilities which had gradually increased, undergoes a pros, 
gressive decrease : so that a child of fourteen cannot expect to. 
live beyond thirty-seven yeats and five months; aman of thirty, 
twenty-eight artes more; and, in the last place, aman of eighty- -four, 
one year only. From the eighty-fifth to the ninetieth year, pro- 
babilities remain stationary, but after this period, existence i is most . 
precarious and i is painfully carried onto the end. Such is the result | 
of observation, and of calculations on the different degrees of pro- 
bability of human life, by Halley, Graunt, Kersboom, eee 
tin, Simson, Deparcieux, Dupré de St. Maur, Buffon, d’Alem- 
bert, Barthez, and M. Mourgues, who has just published | his " 
observations, ¢ collected at Montpellier, in-the course of a great. 
number of years, and with the most scrupulous, accuracy. 

I should enter more fully into this subject, but that it belongs 
more to the oil of political RERO han, to that of phy. 


siology. + 4 | | ose till i! 
The calculations on thé probabilities of bonis life, present re~ © 
sults applicable to the geuerality of cases, since the mean duration | 


of existence is nearly the same’ with all men, in all countries and 
Se 
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élimates*. The shepherd of the Pyrenees, who lives happy in 
the innocence of a pastoral life, breathing the pure air of his 
riountains, is, in this respect, subject to the same laws as theinhabi- 
tant of populous cities, exposed to the inconveniences attending, 
numerous collections of men; inconveniences, which viewed in a 
philosophical point of view, or which greatly over-rated, have so 
often furnished a text to the meditations of philosophy, and to 
the idle declamations of oratory. 

Does life experience a progressive diminution, in proportion to. 
the duration of the world, and to say nothing of the time preceding 
the flood swhen,according to the Boek of sey men lived several 
hundred years, did the men of former times live longer than those, 
of our own? This is very improbable ; among the Egyptians, 
the Hebrews, the Greeks, and Romans, there were very few in. 
stances of persons living to the age of a hundred years, and in- 
stances of longevity are perhaps more frequent among the 
niodertis, | 

The art of providing for ine w D of life, making daily progress, 
it is very probable, that far from being shortened, the term of, 
human life may be lengthened a certain number of years beyond : 
its ordinary duration. This idea is, it is true, contrary to the 
commonly 1 received opinion of the progressive depravity of man. 
kind in all: ages ; but the golden age never existed, but in the ima- 
gination of poets, and the daily complaints of morose old age have 
their origin in motives easily understood by the physiologist. He 
whose seritiment is blunted by a Jong course of years, is affected, 
in a very different manner, by surrounding objects. As to i 
old man, flowers have lest their scent and beauty, fruits no 
Fonger retain their flavour. The whole of nature seems dull and 
colourless. But the cause of all these changes. is within himself, 
every thing else remains as it was. Always equally fruitful, Na- . 
ture exposes every thing to the action of her inexhaustible pan re 
maintains every thing ina state of everlasting youth, and preserves , 
a freshness everrenewed. Individuals die, species are renovated; 
life every where arises i in the midst of death. The materials + À 


‘ 


* The researchés of Sir John Sinclair do not disprove this statement, though’ 
thisauthor adheres faithfully to the practice generally adopted by his country. 
mep, of speaking most favourably of England and Scotland. The statistical 
tables published in different parts of Europe, show that the number ef people 

who reach the : age ofa hundred i is equally great there. | 
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organized bodies enter into new combinations and serve in form. 
ing new beings, when life ceasing to animate those to which 
they belonged, putrefaction seizes upon them, and effects their 
tlestruction. 

CCXLIT. Of putrefaction. Here the history of life ought te’ 
terminate; if, however, it be considered that the changes which 
bodies experience, after death, throw a considerable light on its 
means, its ends, and its nature, there will be an obvious necessity 
for shortly inquiring into the different phenomena which accom- 
pany the decomposition of animal substances. And this investi- 
gation appears to me to belong to the department of physiology, 
until the aspect of the body ceases to recall the idea of its former 
state, and until the last lineaments of organization are completely 
effaced. As soon as life forsakes our organs, they become subject 

_to the laws of physics, operating on substances that are not Orgar 
nized. An inward motion takes place within their substance, 
and their molecules have the greater tendency to become separated 
from one another, as their composition is more advanced. Chee 
mistry informs us that the tendency to decomposition of bodies is, 
in direct ratioto the number of their elements, and that a dead 
animal body is capable of remaining unchanged, in proportion 
as its composition is more simple and its constituent principles less 
numerous and less volatile. : 

Before putrefaction can come on in the nus body, it must be 
entirely deprived of life, for, the vital powers are most powerfully 
antiseptic, and one might say that life is a continual struggle 
against the laws of physics and chemistry. This vital resistance, 
alluded to by the ancients when they said, that the laws of the mi. 
crocosm were in perpetual opposition to those of the universal 
world, and that these, in the end, prevailed; this power which is 
in a state of perpetual re-action, manifests itself in life: the lat- 
ter, considering only the results, might, therefore, be defined as 

_ follows: the resistance opposed by organic bodies to the causes in- 
cessantly tending to their destruction, By attending to all these 
phenomena, it will be seen that all of them tend to one end, the 
preservation of the body, and that they obtain it, only by keeping 
up a perpetual struggle with the laws which govern inorganic 
substances. | . 
It might appear singular, that death should furnish a just idea of 
life, did we not know that it is by comparing, that we are enabled 
to distinguish, to judge, and to arrive at knowledge. 


Putrefaction takes place and is completed, only in substances 
deprived of life. A mortified limb loses its vitality, before putre- 
faction comes on, and if nature preserve sufficient energy to resist 
this destructive process, she draws, by a line of inflammation, the 
separation, between the dead and the living part. Life and 
putrefaction are, therefore, two absolutely contradictory ideas 3 
and when, in some diseases, there is observed a tendency in the 
solids and fluids to spontaneous decomposition, this tendency to 
putrefaction should not be mistaken for putrefaction itself. . 

Several conditions are required to enable putrefaction to affect 
the human body, after death. Inthe first place, a mild tempera. 
ture, that is, above ten degrees of Réaumurs thermometer: in the 
next place, a certain degree of moisture and, lastly, the presence 
of air. ‘This last condition, however, is not so necessary as the 
two former, since substances undergo putrefaction, in a vacuum, 
though more slowly. The air consequently promotes decomposi. 
tion, only by carrying off the elements which rise in vapours, On 
the other hand, an ny cold, or a degree of heat approaching | to 
boiling, prevent it; the ue by condensing the parts; the 
second, by ese them of moisture, the complete absence of 
Ho accounts for the preservation of the Egyptian ruminies. 

The phenomena of putrefaction, resulting from a series of pe- 
culiar attractions, are modified in various ways, according to the 
nature of the animal substances which are subjected to it, to the 
media in which it takes place, to the different degrees. of moisture 
and temperature, and even according to its different periods. Not. 
withsanding these innumerable varieties, one may Say, that all ex. 
hale a certain cadaverous smell, are softened, increase in bulk, 
acquire heat, change colour, assume a greenish, then a livid oa 
dark brown colour; there are, at the same time, disengaged a. 
great number of gazeous substances, of which ammonia is the most 
remarkable, either from its quantity, or from being | given ont by 
animal substances, from the moment when decomposition begins, to 
the period of the most complete dissolution. This gas produces 
the pungent and putrid smell which exhales from dead bodies, 

Towards the termination of putrefaction, there is disengaged 
carbonic acid gas, which combining with ammonia, forms a fixed 
and crystallizable salt. Besides these products, there are given 
out sulphureted and phosphureted hydrogen, or combined with 
azote, carbonic acid, and all the substances that may be produced 
by their respective combinations. In the last place, avimal sub? 
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stances, when reduced to a residue containing oils and salts of dif. 
ferent kinds, form a mould, from which plants draw the principles 
of a luxuriant and vigorous vegetation. The bones, those least 
alterable parts of the organized machine, in time, become dried by 
the slow combustion of their fibrous part,and by the eyaporation of 
-their medullary juices. At last, reduced to an earthy skeleton, 
they crumble into dust, and this dust is dissipated, on opening the 
tombs in which they were laid, 

Thus, in course of time, is cherie all that could recall the idea 
of our physical existence, 

Putrefaction, considered in a philosophical point of view, 
is but a means employed by nature, to restore our organs, deprived 
of life, toa more simple composition, in order that their elements 
may be applied to new creations. (cérculus eterni motis.* ) 
Nothing, therefore, is better proved, than the metempsychosis of 
matter;+ which warrants the belief that this religious dogma, like 
most of the fabulous worships and imaginations of antiquity, is 
but a veil ingeniously thrown by Philosophy, between Nature and 
the ignorant. | 


* Beccher, Physica subterranea, 

+ Matter is eternal, in this sense, that the molecules of bodies merely pass 
from the one into the other; they survive the destruction, or rather the dissolu- 
tion of organic and inorganic beings,when the former, ceasing to live, restore to 
the inexhaustible fund of Nature, those elements which she tends without ever 
parting with them. 


Mancipio nulli datur, omnibus usu, nya 
Lucret. lib, IIIs 
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| ANALYTICAL INDEX. 
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Preface—Preliminary discourse. Physiology—the Science of 
Life. Definition of life. | 


| § I. Of natural beings. 

They are inorganic or organized—The former are simple or 
complex; the latter always complex, and distinguished into vege- 
table and animal. Reciprocal dependance of all these beings, 2. 


$ Il. Of the elements of bodies. 


The elements of Bodies. Their number forty-four; but it is 
probable that several appear to us simple, from the imperfection 
of our means of analysis, 3. 

§ III. Differences between organized andinorganized bodies. 

Differences between organized and inorganized bodies, 3. 
Homogeneousness of the latter; complex nature of the former ; 
necessary co-existence of fluids and solids in all organized and 
living beings; simplicity of inanimate matter ; complex nature 
and tendency to decomposition of organized bodies, 5. 


§ IV. Differences between animals and plants. 


Differences between animals and plants, 7, The great distance 
between the mineral and vegetable kingdom. A considerable ap- 
proximation, on the contrary, between animals and. plants, 
8. Of all the characters which mark the differences between 
these substances, the most remarkable is the presence of an alimen- 
tary tube, which is found in every animal from man down to the 
polypus. 9. In all animals, nutrition is performed by two sur- 
faces, especially by the internal ; the alimentary canal is the most ~ 
essential part of their body, 9. It retains life longer than any 

“other part.—Experiments disproving Haller’s opinion on this 
subject, 10. 
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INDEX. 


$ V. Of life. 

Consists of a number of phenomena proportioned to the com: 
plication of the organization, 11: Simple in plants, in which its ‘ 
actions are limited to nutrition and reproduction, 11. Of life in 
the polypus ; this animal, consisting merely of a sentient and con- 
tractile pulp, shaped into an alimentary cavity, 13, Of life in 
worms, 14-—it crustaceons animals, its apparatus mote perfect; 
14. Of life in cold-blooded animals, 15. In warm blooded ani: 
mals and in man, 16. General view of the human organization, 
16. Of the elementary fibre, 18. Dependance of life on the 
oxydation of the blood iu the lungs, and on the distribution of this 
vivified blood, ‘throughout’ the organs, 19. He Es ER 


§ VIL Of ‘the vital properties ; : sensibility and Rohan 


These two properties not possessed, in an equal, degree byall 


ot 
Li! 


living bodies, 20, . Modifications of sensibility i in different organs, 

25, Observations. on the contractility of serous membranes, 25. . 

Caloricity,, 26. Laws of sensibility, 28. Influence of sleep, of 

climate, of the Moron of the age, “&e on thé aie proper: 
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SE VEIT. “OF habit. 


Ofhabit, 38. Tt uniformly lessens physical sonsibility—A curious 
fact shewing | the effects of habit, 39. Habit i impairs the sensitive | 
power ‘but i improves the judgment, ay, 


§ ie Of the vital principle 


The vital principle, not a being existing by itself, and ‘indepen- 
dently of the actions by which it manifests itself, 43. A perpe- ; 
tual struggle in organized bodies, between the laws of the vital 
principle and those of universal nature, 44. The vital principle 
resists the laws of chemitry, ‘of physics and mechanics, 45. There ° 
take place, however, in the animal economy, chemical,physical and — 
mechanical phenomena, but they are always modified by the vital t 
principle, 45. Influence of the stature on the’ energy of the vier | 
powers and even on longevity, 46. Vis medicatrix nature, 48. 
Theory ‘of inflammation, 48. Analogy between the tnrgescence af ? 
an inflamed part, and of one in a state of erection, as the penis, © 
&e. 51, Indirectly tonic influence of cold, 52. 5 BE. 
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§ X. Of the system of the great sympathetic nerves. 
These nerves are to be considered as connecting the organs of 
the functions, of assimilation, as the cerebral nerves unite that of 
the external functions, 52. They are the only nerves found in 
several animals without vertebra. . They arise from all the verte- 
bral nerves, from which they receive filaments, as well as from the 
fifth and sixth cerebral pairs, 53. Ganglions of the sympathetic 
nerves; the semi-lunar ganglion, the principal, 53. The great 
sympathetics render the internal organs independent of the 
will, 55, 
% XL Of the relations of physiology to several other sciences. 
The relation of physiology to physics, chemistry, and mechanics. 
Connexion of physiology with human and comparative anatomy, 
59,63. Its connexion with Medicine, 66. 
§ XII. Classification of the vital functions. 
The best divisions of the vital functions is that which was first 
© pointed out by Aristotle, adopted by Buffon, and completely de- 
» veloped: by Grimaud, 67. Modifications of which this division is 
susceptible; preservative functions of the individual or of the 
species, 68. These two great divisions further divided into two 
orders, 68. Why man is subject to more diseases than ani- 
mals, 71.. : 
Of the arrangement of this work, 74. ‘The voice is a natural 
connexion between the preservative functions of the individual and 
those of the species, 75. The history of the ages and tempera~ 
ments, and of the varieties of the human species ; the account of 
death and putrefaction forms a separate appendix, 76. : 


te ee FIRST CLASS. 
_ Functions subservient to the preservation of the individual, 
| _ ORDER FIRST. : 
Functions of assimilation. 
CHAPTER I. 
.On Digestion. 


Definition of this function, 79. General considerations on the 
digestive apparatus, 79. Connexion between the nature of the ali. 
ment and the extent of the digestive tube, 80. Of aliments, 81. The 
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INDEX, 


futrient priticiple obtained from the aliment, by out organs, is 
always the same, 82. Of the nature of the alimentary principle, 
82. Differences of regimen, according to the climate, 83. Hun- 
ger and thirst, 85—87.  Mastication, 88, Action of the lips, of 


the cheeks, of the tongue, of the teeth, of the jaws, 89— 90-914 - 


The salivary solution, 92. Deglutition, its mechanism, 94. Deg. 
lutition of fluids and of gazeous substances, 95. Of the abdemen, 
96. Of digestion in the stomach, 97. Different systems of di- 
gestion; of concoction, fermentation, 99. Of putrefaction, 100. 
Of trituration; of digestion in granivorous fowls, 101. Of mace~ 
ration, 102. Phenomena of rumination, 103. Of the gastric 
juice, 103. its source, its quantity, and solvent qualities, 106— 
107. Digestion chiefly consists in the solution of the aliment in 
this fluid, 107. Singular case of a fistula of the stomach, 108. 
Action of the stomach, 111. Functions of the pylorus, 111. Of 
vomiting, 114. Digestion in the duodenum, 115. Of the bile and 


its secretory organs, 116. Circulation of the blood in the liver, _ 
117. Uses of the spleen, 119. Ofthe pancreas and pancreatic: 


juice, 120. Separation of the alimentary matter into two substan- 


ces, the one chylous the other excrementitious, 121. Of the action: © 


in the small intes tines, 122. The uses of their curvatures and val- 
vulæ conniventes; of the peristaltic motion, 125. Of digestion in 


the great intestines, 124. Uses of the appendicula vermiformis | of: 


the coccum. Of the evacuation of the feces, 125. Intestinal gases, 127. 

Of the secretion and excretion of the urine, 128. Of the cali- 
ber of the venal arteries, structure of the kidneys, 127198. 
Action of the kidneys and ureters, 131. Accumulation of the 


urine within the bladder, 132, In what manner it is expelled, 


134, Physical qualities of the urine, 136. Chemical analysis of 
this fluid, urea, 137. Its retention produces urinous fever, 138, 
Experiments on the effects attending retention of urine by tying 
the ureters, in living animals, 138. U rinary calculi, why most re 
quentin cold and damp climates, 142. 


- CHAPTER II.» 

Of absorption. — 
Absorption takes place, in every part of the body, both on 
its surface and in its. internal parts, 144. Absorption more or 


less active in different circumstances, 146—147. Its activity 


is very slight on the external surface, except where the skin i is thin 
and the epidermis moist, 147, 


INDEX, 


Absorbing mouths, 148. Their mode of action, in absorption, 
¥48—149, Ofthe lymphatics, 150. Their innumerable anasto- 
moses, from the union of which there is formed a mesh work enve- 
Joping the whole bedy,,150.. Pathological inferences. |, : é Te DO 

Of the conglobate glands, 152. : Their action, 152... Circula- 
tionjof the lymph, 153.. Observations on cancer,, 154, : ts 

Of the thoracic duct, 186: Of the lala and chemical pro: 
perties of the lymph, 157. 
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“Of the Circulation. 
ae 

than ca genereral idea of this function, 159. “or ‘the 
action of the heart; uses of the pericardium, 160. Connexion be- 
tween ihe bulk of the heart, and strength, and courage, 161. 
Singular case of communication between the. two ventricles, 
163. Structure of the heart, 164. Action of the heart, in 
, circulation, 165.  Decurtation and pulsation of the heart, every 
time the ventricles contract, 166 —167. The quantity, of blood 


aa which these cavities send out, along the arteries, 168. 


Action of the arteries, 169; their arrangement, and” anasto. 
moses, 169. Of the structure oF the arteries, the force and con- 
tractility of their different coats, 171.. Dilatation of the arteries, 
175. Of the pulse and its varieties, Ley Velocity of the fie, 
lation along the arteries. 

“Of the capillary vessels, 17 0. Those HA convey | a SE | 
fluid, 180. Of thè manner in which the blood flows along these 
vessels, 181. “Terminations of of the arterial system, 184. 

Of the action of the veins, 185. Proportion’ of the arterial’ to 
the venous blood ; ‘difference of arrangement and structure be- 
tween the arteries and veins, 185. Of the use of the valves of. the 
veins, 186. Gradual increase of ‘velocity in the venous circula- 
tion. Of the use of the vena azygos, 187—188. Reflux of the 
blood in the great venous trunks, 188-189. Theory of the cir- 
culation, 190. Partial circulations in the midst of the general 
circulation, 191. Ofthe two divisions, venous and arterial, of the 
circle of circulation, 192. Organs situated on the two panty of 
intersection of this great circle, 192-193. Penta 


INDEX. 
+ CHAPTER Vv. 
Of respiration. 


of all thechanges which the blood undergoes, in NAT 
‘through the organs placed in the course of the circulation, the most 
remarkable are those it receives from respiration, 193. Dife. 


-rences of arterial and venous blood, 193. Of the atmosphere, 194. 


Action by which respiration is performed, 197. Motions of the 
ribs, 199. Difficult respiration, 201. Structure of the lungs, | 
203. Use of the bronchial arteries, 204. Pulmonary inflamma- 


_ tions, 204. Changes on the airand on the blood by respiration, 


206. Vitality of the lungs, 210. Respiration of certain 
animals, 211. Division or ligature of the eighth pair of 
nerves, 212, + eh 

Of animal heat, 213. Animal heat is independant of the 
média in which animated beings live, 214, The heat of the’ 
animal body. thirty-two degrees, 214 The lungs not the only 
parts’ in which caloric is disengaged, 216. Caloric evolved, toa 


‘certain degree, i in all organs receiving arterial blood, 217. Cuta- 


neôus evaporation, the most powerful means of Échec the © 
temperature, 219. It does not explain, however, why the 
animal temperature remains the same, in a medium hotter than 
the body; case of a man said to be incombustible, 219—990, 


Effects of cold, 291—222. 


Phenomena of the circulation of the blood throngh the lungs, 
‘223, Pulmonary exhalation, 224. Of asphyxia, from drowning 


‘and from strangulation, 225—226. From noxious gases and from 


Antoxication, 227. From obstruction of the glottis ; of the as- 
phyxia of new born children, 228. à | 
Of: several phenomena of respiration, as sighing, yawning, 
sneezing, coughing, hiccup, and laughter, 229. Cutaneous pers. 
piration, 230. Its connection with the other functions, 231. 
Its quantity, 232. Of the sweat; of the formation of carbonic 
‘acid gas on the surface of the ea 233. Of the uses of the cu- 
taneous perspiration, 234, Ms a 
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ds CHAPTE R'V. 
OF the sednetibns, 


Classification of the animal fluids, 234, Chemical classification 
of the fluids byFourcroy, the best, 235, Of the blood. Of its phy. 


. INDEX. 


steal, chemical, and vital properties, 236—237—238). Of sans 
guification, 238. Of the a of regimen on the blood, 239, 
The transfusion of blood, 2 

Of the secrétorÿ! op 243. Serous ua n 244, Se. 
cretion in the’ mucous follicles, 244. ‘In the conglomerate glands, 
245. Of accidental RL ti Influence of the nervous energy 
on thélsecrétions, 24 Influence of the imagination on the se. 
cretions 252. ps ais of fluids secreted, 253. 

Secretion of adeps within the cellular tissue, 254, Difference 
of quaütity and quality of this fluid, in the different parts of the 


body; 254.’ Ofthe uses of adeps, 256.1: Circumstances which ine — 


crease ‘or lessen its secretion, 258. Analogy of the marrow of the 
bones 'to: non 258 cu the LP ad of the: pene den mem 
Panag tare . 


Da Or PPER VE, 
ot Of Nutrition. 
‘Nutrition is the complément of assimilation, 259, Period of 
the complete renovation of the body, 260. Mechanism of nutri. 
tion ; from arterial blood only, 260. Difference of vegetable and 


ainimal substances, ' 261. New products, 262. Of the emuncto. 
ries, 265, General view of the functions of nutrition, 266. 


CHAPTER, VIF, 
| Of Sensations. 


Finetions that are dubsaphivas to the preservation of the th. 
vidual, by connecting him with surrounding beings, 268. Of 


ARMES, 269. Natural succession of the henomena of sense, 
3 P >] 


aus. 

‘Of light and of thar 970. Organ of sight ane. tence of 
three distinct parts, 272. Use of the eyelids, eyelashes, and lacry- 
mal ducts, 273, 276. Hye-ball, its structure, 277. Mechanism 
and pifeadaad’ of vision, ‘280. Motions of the iris, 281. Refrac- 
tion of the rays of light by the ‘membranes » 282, and by the fluids 
of the eye; inversion of objects on the ential point of distinct 
vision, 282. Defects of Vision, 283, 284. Developement of the 
eyes, and their motions, 285. ‘ Errors of vision, 286. ae differs 
ence in différent animals, 287. re i tn 

Organ of hearing, 288, Of sound, 289, Structure of the ear, 


à 
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and mechanism of hearing, 290,.. Differences in RAR if 293, 
Defects of hearing, 294. 

Of odours, 295. Organ of smell, 296. ue afameil, « 297. 

Of taste, 300. Of the tastes of different substances, organ of 
taste, 300. En different animals, 301. Uses of the nerves sf the 
tongue, 302. Galvanic experiments on. this subject, 303. «: 

Of touch, 303.. Its certainty and errors, 304. : Of. the inte- 
guments, 204. Of the nails, 309., Of the hais, 310. Of the 
hand, 314. Touch in different annals 315: i ied 

of the nerves, 316. Of their origin in sheet parts, | 316, 
Of their structure, 317, 118. Opinion of Reil on. this subject, 
318. Of the manner they arise fromeach other, 318, Of their 
termination in the brain, 319. Of their comparative size, in 
different animals, and in man at different ages, 319, 320. 

Of the coverings of the brain, 320. Mechanism of the bones 
of the skull and face, 321.. To of the sphenoid, 321, 322. 
Rounded form of the skull, 325. Uses of the dura-mater, of the 
arachnoid, and the pia mater, 325, 326. Size of the brain, 326- 
Form of the head, 327. Connexion with the intellectual powers, 
328. Nerves crossing, 329. Divergent and convergent fibres, 
330. Cerebral circulation, 331. Arterial blood retarded, 332. 
Jugular veins, 388. Connexion of the actions of the brain and 
heart, 334. Theory of syncope, 336. Motions of the brain, 
339. Experiments, 340,344. Action of the nerves and brain, 
348. Principle of motion and sensation, 350. Different intellec- 
tual functions of different parts of the brain, 351. Not Phi pers 
fectly understood, 351. | 

Analysis of the understanding, 351. Perception, 352, Rea- 
soning and instinct, 353, Generation of the faculties, 353, 354, 
Sensation, perception, attention, memory, imagination, Ah 
of ideas, comparison, judgment, reasoning, 355, 357. Influence 
of signs on the faculties of thought, 358. Analysis of, ideas, by 
Tracy, 360. Derangements of the mind, 361. Marly 364, 
Idiotcy, 563. 

Of the passions, 367. State of the niet powers: ‘cons 
nected with them, | 367. Effects on the animal economy, 368, — 
Of sleep and waking, 369. Repose of the functions, which 
connect us with surrounding objects; condition of the functi 
of assimilation, during sleep, 369. Proximate cause of sleep, 
372. Of dreams and somnambulism, 373, . Animal, are also 
subject to ARS 375. igant 


INDEX. 


mae “CHAPTER VIII.” 
| Of Motions. | 


This chapter treats only of voluntary motions, whose organs 
may be distinguished into active and passive (The bones and 
the muscles), 377. Structure and properties of muscular fibres, 
378. Of the tendons and aponeuroses, 379. Phenomena of mus- 
cular contraction determined by an act of the will, 380. A sound 
state of the nerves, arteries, and veins belonging to a muscle, is 
necessary to its action, 380. Theory of this action, 381. Prepon- 
derance of the flexor muscles over the extensors, 382. This pre- 
ponderance varies, according to the age, the state of health or 
disease, 385. Of the power of the muscles, it bears a propor- 
tion to the number of their fibres, 387. The degree of decurta. 
lation of which they are capable is proportioned to the length of 
their fibres, 387—388. Direction of the motions performed by 
the action of the muscles, 388, 389, Of muscular flesh, 392, 
Galvanism, 393, Volta’s apparatus or galvanic pile, 397. Ef- 
fects of galvanism, in the treatment of disease, 400. General 
view of the osseous system,402. Of the vertebral column, it forms 
the most essential part of the skeleton, 403. Difference of the 
stature, at different times of the day, 405. Of the lower limbs, — 
405. Structure of the bones, 406. Uses of the periosteum, and 
of the marrow, 409. Theory of necrosis, 409, 410. Of the 
articulations, 410, 411. Of the articulating cartilages, 411. Of 
the synovia, 412. Theory of anchylosis, 412. 

Of animal mechanics; of standing, 414. Of the centre of 
gravity, 414, 415. Tendency ‘of the body to fall, 416. Stand- 
ing is performed by an effort of the extensor a eRBe: 416, 417. 
Reasons why it is impossible for a new born child to a 418. 
Man is the only animal that can stand upright, 421. or falls, 
425, Of standing on one foot, 426. A degree of separation of 
the feet necessary in standing, 426. Of kneeling; of sitting ; 
of the recumbent posture, 427. Of lying on the sides, 427, 428. 
Of the prone and supine postures, 429. The different modes of 
the recumbent posture have a reference to the degrees of facility 
of respiration and to the period of life, 430. Recumbent pos- 
ture, on an inclined plane, necessary, especially to old people,431. 

)f motions of progression ; of walking, 431. Of walking up 
or down an inclined surface, 433. Mechanism of the articulation 
between the leg and foot, 434. sd running, 436. Of leaping, 
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438. Leaping is performed by, the sudden extension of the lowér 
extremities, previously in a state of flexion, 438. Of the vertical 
and oblique leap, 440, 441.1 Of uns man swims with 
difiiculty, 441. Swimming natural and easy to. fishes; its mecha. 
nism, 442. Of flyiug, 443, The structure of the body in birds 
is favourable to this action, how performed, 443, 444. Of 
crawling, 445. All the phenomena of animal mechanics may be 
referred to the. theory of the lever of the third. kind, 445. 
Partial motions performed by the upper extremitics, 447. of 
climbing; of pushing 1 448444 OF throwing | a projectile, 449, 
Partial motions, as signs expressive of ideas, 450. Of gestures 
and attitudes, 451. | 


CHAPTER IX... 
Of Voice and Speech. 


Definition of the voice and of speech; circumstances néces. 
sary to the formation of the voice ; its organs, 452, Opinions 
of Ferrein and Dodart, on the uses of the glottis, 453, ‘The 
larynx is, at once, a wind and a stringed instrument, 454. Of 
the power of the voice; of speech, man alone is PAIE of 
speech, 455. Of the vowels and consonants, 456, 457. Of 
song and music, 458. Of stammering, burr, and Abies 459. 
Tastruction of the deaf and dumb, 460. Ventriloquism, 461. 


SECOND CLASS. 
nc subservient to the preservation of the Species. 


| Nitaren ed of the sexes, 465. Case in which 2s sexe ore 
gans did not exist, 466. Iermaphrodism is never met with in 
the human species. Man, in the exercise of the functions of 
generation, not under the controul of the seasons, 468. Of 
the organs of generation, in man, 469. Of the es organs 
of generation, 472. Of the signs of viginity, 473. 

Of erection, 474. Of the human semen, 475. Of the ova- 
tia, 477. Of the impregnation.of the ovum, 479. On barren. 
ness, 481. Systems of generation, 482, Gestation, 483. Of 
the foetus and its coverings, 486. Of the developement of its 
organs, 487, ,Of the circulation of the blood, in the fœtus, 
488. Of the placenta, 439, The umbilical. cord, 492. Mode 
of existence of. the futus, 493, Morbid affections to which itis 
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subject while in the womb, 495. Of monsters, 495. Their dif- 
ferent kinds, and the causes which produce them, 496. History 
of a remarkable case, 496. Of the chorion, of the amnion and 
liquor amnii, 498. Of the allantois and urachus, 499. Of the 
natural term of gestation, 499. Of parturition, 500. Of the 
mechanism of parturition, 500, 501. Of twins, 503. The num- 
ber of male children born exceeds that of female, 504. Of super- 
foetations, 505. Of suckling, 505. Sympathy between the ute- 
rus and mammæ; structure of the latter, 506, 507. The milk 
appears tobe brought to the breasts by the lymphatics, 507. 
Chemical qualities of the milk, 509. Counexion between the new 
born child and the mother, 511. Imperfect developement of the 
foetal lungs, 512. 


CHAPTER XI. 
Containing thz history of the ages, the temperaments, and the 
varieties of the human species ; of death und putrefaction. 

Of infancy; of dentition, 513. ° Ossification, 515. Phenomena 
of puberty, 516. Connexion between the developement of the sex- 
ual organs and the voice, 517. Of menstruation, 517, Of 
the cause of menstruation, 519. Of the cessation of this evacua- 
tion, 520. Of manhood, 520. Of temperaments and idiosyncra- 
sies, 521. Ofthe sanguine temperament, 522, Of the muscular 
or athletic temperament, 523. Of the bilious temperament, pro 
duced by an increased energy of the hepatic system, joined to 
considerable activity of the sanguineous system, 524. Of the 
melancholic temperament, 526. Lymphatic temperament, 530. 
Nervous, 531. Mixed and acquired temperaments, 532. Influ. 
ence of climate on temperaments, 532. ' 

Varieties of the human species, 534. European Arabrace, 535. 
Negro, 535. Mogul, 536. Hyperborean, 536. Moral charac. 
teristics of the different races, 537. Giants and dwarfs, 538. 

Of old age and decrepitude, 538. Decay, 539. Death, 541. 
Gradual extinction of bodily and mental powers, in the reversed 
order of their production, 542. Period of death, 543. Proba- 
bilities of human life, 544, Putrefaction, 547 
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